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PROGRAM LIST OF ANALYST.
A COMPUTER PROGRAM FOR CONTROL OF AN ISOMASS 54E 

THERMAL-IONIZATION, SINGLE-COLLECTOR 
MASS SPECTROMETER

INTRODUCTION

ANALYST is a computer program for controlling an Isomass 
54E mass-spectrometer. The program is uritten in Hewlett- 
Packard EXTENDED BASIC 2,1 for a Series Z00 Hewlett-Packard 
computer (HP-9836, HP-9816, or HP-9817). The program requires 
the Advanced Programming and Graphics Extensions binary pro 
grams and at least 1 megabyte of RAM. The required keyboard 
is either the standard HP-9836 keyboard or the Option 805 
ASCII extended keyboard for the HP-9816/17 computers.

Documentation for the program is given in a separate 
U.S.G.S. Open-File Report (Luduig, 1985), which explains in 
detail how to use the program, as well as the general 
philosophy behind it. This report is intended to provide the 
program listing and use as a reference for those wishing to 
excise or modify the various subprograms in ANALYST.

A copy of the current version of the program (debugging 
and modification is expected to be a long-term process) is 
available from the author on 5-1/4" or 3-1/Z" disks on 
request.

REFERENCES

Ludwig, K.R,, 1985, User's Manual for ANALYST. a Computer 
Program for Control of an Isomass 54E Thermal-Ionization, 
Single-Collector Mass-Spectrometer; U.S. Geological 
Survey Open-File Report 85-141, 89 p.



APPENDIX: PROGRAM LIST OF ANALYST

3 i ***************************** RNfiLYST **************************************
6 ! MfiR 22 1985 05:50 pM
9 ! HP-9836 Progran for ISOMfiSS 51E control
12 ! Requires 100 Kbytes net (tenory, BflSIC 2.0, HP2.1 and 6RHPH2.1, Printer at 701
15 OPTION BRSE 1
18 ! Printer_nodel=2631
21 Printer_nodel=2225 ! Thinkjet
21 Candunp-(Printer_Nodel0263i) ! can the printer take graphics-dutips?
2? IMfiGE 1fi,1Z
30 BUMP OEUICE IS 701 ! but disabled with 2631 printer
33 OUTPUT KBG;"SCRRTCH KEY ";CHR$(255)&CHR$<88); ! scratch typing-aid softkey definitions
36 OFF KEY
39 CONTROL 2,1;0 I cancel PRINTRLL
12 CONTROL 1,1;0 ! cancel BISPLRY FUNCTIONS
15 PRINTER IS CRT
18 I_t=2 ! default integration tine is 0.2 seconds
51 ! (if I_t=l, integration tine is 1 sec; I_t=2 indicates .2 sec)
51 Stripchart=0 ! exit graphics-nonitor node
5? IF Run=0 THEN Run=l i in case of invalid progran-start
60 OUTPUT KBO;CHR$(255)aCHR$(75);
63 PRINT USING "6/,K,/,12X,K,K";CHR$(131)aRPT$(" ",80),RPT$(" ",8>a" ***** THE PRINTER ISN'T RESPONDING ***** "aRPTK" ",15),RPI$<
II ",83)aCHR$(128)
66 PRINT USING "2/,K H ;"PRESS THE "aCHR$(132)&"CLR I/01CHR$(128)a" KEY (UPPER RIGHT), CORRECT THE PROBLEM, THEN PRESS '&CHR$(132)a
"CONTINIJE naCHR$(128)
69 PRINTER IS 701;UIDTH (80)
72 PRINT USING "I,K";CHR$(27)a"akOS" ! nornal print-size
75 PRINT USING "I,K";CHR$<27)&'&80" ! 1/8" line spacing
78 IF Printer_nodel=2225 THEN
81 PRINT USING "t,K";CHR$(27)aCHR$(15) ! cancel bold print
81 PRINT USING "«,K";CHR$(2?)a"adi" ! cancel underline
87 END IF
90 PRINTER IS CRT
93 OUTPUT KBD;CHR$<255>aCHR$<75);
96 IF Debug THEN ! skip to BMC if not 1st RUN
99 IF Full_auto THEN ! printout Message if illegal full-auto exit
102 PRINTER IS Prtr(2)
105 PRINT USIN6 V,K,/V+++++« PfiUSE exit fron auto-running, "aTIME$(TIt1EDfiTE)a"
108 Full_auto=0
III ENO IF
111 GOTO Skey>e
117 ENO IF
120 !
123 !
126 Hag:IMRGE "$OFJ",1Z
129!
132 DIM Input$[60],Pronpt$(18)C36],Rcsponse$<18)C50],U$[10],Tune(5,2),Tenp$[50]
135 INTEGER Pr,0ata_daly,Escape
138 INTEGER Uncentered_pks(8),Singlefocus(8),Triplefocus(8),Iso(8)
111 REfiL Ual(8),U5C<18),Rangc(18,2),riag(2),Rcsistor_const<6)
111 !



147 COM /General/ Z$E93,INTEGER Prtr<Z),Subflag,fluto,Full_auto,Foc(8>,I_t 
150 COM /Specs/ Hx(0:l),Ions,Ze<0:l),Hoise<0:l) 
153 COM /Oaly/ INTEGER Mu,Oaly,Mn$(Q:3,2)[8],Oalyj)k(0:21),Ffi(0:l,2)[13 
156 CQH /Magnet/ McoefG),INTEGER L,Rside,Peak_inter,Coarsenag(Q:l),NagneUQ:21,2),Coarse 
159 COM /Barrel/ INTEGER Barrel_position,Barrel_posO,Max_faarrel,Min_barrel 
162 COM /Filaments/ Filanent(4),Fil$(1)[l03 JNTEGER Nfils,Filnun
165 COM /Datal/ Peak(8),Pk,Interfere(4,3),Hornal(2),TOO,INTEGER Data_isc(8),Data_collector,Iny,Bnc_out,Next_run,Spike 
168 COM /Oata2/flcc(7),Lacc{7),Sig(ia$(?}[10],Oelta$(7)[10],fiuer(7),Last_auer(7),Last_ratio$(?)[7],Ratio$(7)[7] 
171 COM /Data3/ Bkrdsd,1.2),Bkrd_uar(12),R.esdecay(80),INTEGER Safiple,N,Nsets,Ref,Rf,Bkrd_rdgs(4,l2),Bkrd_sigiia(1,i2) 
171 COM /Spikedrun/ Spike$[8],Spikedrun_ratio$(3)[7],Spike_ratio(3),Natural_ratio(2),INTEGER Idif(3),Spikedrun_iso(3),Spkdrun_ref 
177 COM /Keyboard/ Cn$Cl],Ci$Cl],Cb$Cl],Cu*Cl],Q$[l],Clear$C2] 

180 !
183 COM /Protectl/ REfiL Xtine,Yheight,TineO,Huclide$(0:24)C6],Hor«alO<2),Bnom,Debug,JO,Pk_offset$<5)C5],IHTEGER Niso,Coarsebin(0:l 
0),Run,Block,MagnetO(24),B
186 COM /Protect2/ Runcla55$C103,Elenent*(20)C10],Collector$(0:l)C8],Zero_tine,Hoi5e_tine,Run_nane$(32>C50],Ffile,Bnc$C5],Runuar(32 
,27),Runtype$(32)[8]
189 COM /Protect3/ La5t_i5otopes$[503,Hu(iberofblocks,Unin,Unax,Fnax,Maxgrowth,Pksuitch_ratio(7)
192 COM /Protect^/ Sanple_nane$(16)C50],REflL Uhere,Start_tine,5tart_uait,Start_block,6ood_blocks,Focrm,Preheated(o2,2),Orig_fil(1) 
.INTEGER Cf_iso,Estbar(16,2)
195 COM /Protects/ Fro(i_i50,La3tfil,Fract_nor(ia].,Candu(ip,Juiip_dir,Ounp_datagraf,Dufip_5tripchart,yalid_block,Uerygood_blocks,Off_fil 
<1),Tvpe
198 COM /Protects/ INTEGER Run_iso(32,8),Run_order(32),Order(8),Lastblock_i5o(8),Mip,Pb_%78,HuO 
201 !
204 RESTORE Systen.data
20? ! Multiple Interface Rddress-Codes (Barrel-Motor Disabled) 
210 ! CUP-1 CUP-.2 ORLY-1 DRLY-.2 
213 Systett_data:DflTfi $OHUO?:0,$OHl)0?60,$OIlJO>:2,$OriUO>62 

216 !
219 ! Multiple Interface Rddress-Codes (Barrel-Motor Enabled) 
222 ! CUP-1 CUP-.2 DflLY-1 DRLY-.2 
225 OflTft $OMUO?:8,$OMUO?S8,$mUG)::,$QMUO>6: 

228 !
231 ! flddress-codes for filanent-current supply (Sa-Cen,Sa-Side,PreH-Cen,Preh-Side) 
234 DfiTfl $OMO,$OM1,$OPO,$OP1
23? OflTfl BELOU,-SIOE,PEflK,*SIOE,flBOUE,CENT. FIL.,SIOE FIL..PRE-H. CF,PRE-H. SF,1,701,.050,.0002,100,1E4, CUP , DULY ,bnc 
240 OfiTfi 54.21E-6,.7102,2.507E-6,4.917,0,0 ! DZC constants DINGBfll, DEC 06, 1983
243 ! the aboue DZC constants give the following nenory after 1-sec. of bean (ppn/sec.): 11.8/1.5 - 7.3/2.5 - 1.1/3.5 - 2.6/4.S - 
1.9/5.5 - 0.8/10.5

246 ! coarse-nagnet range output values 
249 OflTR 7776,7775,7773,7767,7757,7737,7677,7577,7377,6777,5777 
252 DflTR 0,6.2E1,"123156789"," 0",1,0,0,3,1,10,1,1,0,8,1.5 
255 DfiTR 410,.1,620,.1,720,.1,510,.1,0,0 
258 REftDi1fi$(*)/f$(*),Pkj3ff5et$(*),Fil$(*),Prtr(*)^
261 REflD Run,Ion5,Z$,D$,Sa(iple,Block,Mu,JO,Nunberofblock5,N5ets,Nfil5,Filnutt,yhere,Htine,Yheight,Tune(*) 
261 Cn$=CHR$(128) ! nornal 
267 Ci$=CHR$(129) ! inverse 
270 Cb$=CHR$(131) ! blinking-inverse 
273 Cu$=CHR$(132) ! underlined 
276 Clear$=CHR$(255)aCHR$(?5) ! screen-clear 
279 Q$=CHR$(34) ! quote-synbol 
282 MflT Fila«ent= (0)
285 CflLL Resdecay(Resistor_const(*),Resdecay<*» 
288 OUTPUT KBD;Clear$;
291 PRINT USING "6/,28X,K,5/";"UELCOME TO BNflLYST " 
291 FOR 1=1 TO 1 
297 Beep<0,fl,0,0,Tune<*» 
300 NEHT I 
303 UfllT 1
30b OUTPUT KBD;Clear$; 
309 PRINT USING "K,/,21H,K,/";" OIGITHL INTEGRftTOR : SET RESPONSE RT .03, TIMING RT ON 1-IH1., GftIN RI 1,","INPUT RT 1.



312 PRINT USING "K,/,16X,K,/";" FR3 WPLIFIER : TURN ON, SET RflPS-FULL-SCfiLE 91 IE-5, GRIN RT 1,","RESPONSE TIME 9T 30

315 PRINT USING "K,/,8X,K,/";"TURN ON ELECTRGHflGNET SUPPLY, MULTIPLIER SUPPLY, MOTOR CONTROL,","SYSTEM MONITOR, OIGITflL
IHTEGRflTOR."
318 PRINT "PRESS BRRNDENBURG MfllNS, THEN RESET BUTTONS."
321 PRINT USING "/,K,/";"TURN FILRhEHT KNOBS TO RESET flND flUTO."
321 PRINT USING "K,/";"TURN PROGRRHHfiBLE DEFLECTION UNIT a FOCUS UNIT TO flUTO."
327 PRINT USING "K,/";"TURN PROGR9MMRBLE FOCUS UNIT POUER fiND OUTPUT TO ON, KU TO 7, 100U TO 8."
330 PRINT "PUT "aFNUn$("SYSTEfna" DISK IN RIGHHRND DRIUE, "«!$('«)&" DISK IN LEFT-HRND DRIUE."
333 DISP Cn$a"(press "fcFNUn$<"CONTINUE">&" when ready)"
336 PflUSE
339 OISP
312 PRINT USING "18/,9X,K,9/";"I8 THE BERN UflLUE OPEN ? (press CONTINUE when checked)"
315 PflUSE
318 Check_elenents<Elenent$(*>,0>
351 DISP
351 !
357 Run:fluto=0
360 Fuli_auto=0
363 fiSSIGN epathl TO "FOCUS:INTERNfiL"
366 ENTER @Pathl,l;Singlefocus(*) ! single-filanent focus settings
369 ENTER BPathl,2;Triplefocus(») ! triple- "
3?2 RSSIGN iPathl TO *
375 GOSUB Oaly
378 Input$«REU$(DflTE$«TIHEDflTE)) ! check clock if date not in 1980's, => coflputer turned off
381 IF UflL(Input$[2])<>891 THEN CfiLL Clockset
381 GOSUB Elenent
387 GOSUB Rutel
390 GOSUB Mfind
393 Shiftlabcl<Stripchart,Sanple_nanc$<*>,Saiple,Run,Full_auto,Nfils)
396 Oebug=l
399 60TOBnc_l
102 !
105 Oaly:CRLL Oaly_enable<0aly>
108 OFF KEY
111 IF Oaly fiND Debug flND NOT Zed) THEN
111 Zero(filanent(*),0,0,Oaly,Hagnet(L,2),Peak_inter,Hu,Mn$(*),Collector$<*))
11? IF Subflag THEN U9IT 3
120 END IF
123 RETURN
126 !
129 Elaient:DispeKElment$<*»
132 iH
135 INPUT "ENTER THE NUtlBER OF THE ELEMENT (or press CONTINUE to escape)",fl
138 IF fl=0 THEN Skeyjnc
111 Type=fi
111 RETURN
11? !
150 flutcl:Gctel(Type,Runcla5s$,Nuclidc$(*),NornalO(*),Bnorn,Run_nanc$(Sanple>,Niso,Rf,HwO,l1agnetl)(*),Coarscbin(*),Rcf)
153 IF Subflag THEN
156 IF fiuto fHEN Do_next/un
159 IF NOT fiuto THEN Change.elenent
162 END IF
165 Hiniso'O
%8 Spike=0
171 Changed.el=l
171 IF NOT fluto THEN
17? LOOP
180 CfiLL Hv<rW(*),Hv,P,Mu,I_t)



483 EXIT IF P OR (R8S<Hu-HuO)<4> ! HU Must be within 40 of std ualue
486 PRINT USING "K,K,/";"fiOJUST HU 10 '>0
489 Clunk
492 END LOOP
495 PRINT
498 EHO IF
501 Mu=0
504 Correct(Ff$(*),Mfi$(*),Filanent(*),Magnet(L,2),Mu,I_t,Coarsefiag(L<}0),Foc(*))
50? MfiT Oaly_ok= (0)
510 8=f1agnet(L,2>
513 Junp_dir=l-2*(L=Ni50>
516 RETURN
519 !
522 !
525 Bflc:8=f1agnet(L,2) ! Entrance-line for Beao-flonitor Condition
528 CONTROL K8D;0 ! caps lock OFF
531 OFF KNOB
534 OFF ERROR
537 Correct^f$<*>,Hn$(*),Filaient(*),Hagnet(L,2>,Hu,I_t,Coarsenag(LOO),Foc(*))
540 StripcharH
543 Bnc_l:PRIHTER IS CRT ! Blternate entrance-line
546 TRRCE OFF
549 ON KEY 0 LRBEL "0= CENTER PERK" GOTO Calcent
552 ON KEY 1 LflBEL "1= FOCUS BEflM" GOTO Calfoc
555 ON KEY 2 LRBEL "2: CNTR BftRREL" GOTO Calbar
558 ON KEY 3 LRBEL "3= BEflll CHflRT" GOTO Chartnenu
561 ON KEY 4 LfiBEL "4= FIL. CURRS" GOTO Calfil
564 ON KEY 5 LflBEL "5: CUP/DflLY" GOTO Bfic_collchange
567 ON KEY 6 LflBEL "6= SCflN MRGNET" GOTO Magscan
570 ON KEY 7 LflBEL "7; CH9NGF ELEH" GOTO Change_eienent
573 ON KEY 8 LflBEL "8: NEU SfiNPLE" GOTO Dojifind
576 OH KEY 9 LflBEL "9: TRKE DflTfl" GOTO Mandat
579 ON KEY 10 GOTO Hagnenu
582 ON KEY 11 GOTO Opticsfienu
585 ON KEY 12 GOTO Barrelnenu
588 ON KEY 13 GOTO Collnenu
591 ON KEY 14 GOTO Ratiodata
594 ON KEY 15 GOTO Spikedata
59? ON KEY 16 GOTO Status
bOO ON KEY 17 GOTO Calrunuar
603 ON KEY 18 GOTO fiuto
606 ON KEY 19 GOTO Calfknob
609 !
612 ON KBD GOTO Keybranch !"Liue" keyboard for branching
615 ON KNOB .15 GOSUB Filjnob ! KNOB rotated
618 C-.LQOP
621 OUTPUT 8 USING "4B,4ZY$Of1U",Magnet<L,l>
624 IF L THEN CRLL Enter_bean(0,Mu,L,U,Pr,0,0,D! non-187
62? IF L=0 THEN CfiLL Enter_bean(0,H«,L,I.t,Pr) ! Re-18?
630 IF Pr=3 flND DO THEN ! if bean)10 uolts, JUMP to next isotope (if LOO)
633 Ouer_iso=ltOuer_iso
636 IF Ouer_iso>Niso THEN
639 Enter Jean(0,Hu,L,IJ,Pr)
642 ELSE
645 PRINT Tfl8XY(20,18);CHR$(131);" *«»";Hagnet(L,l);" PERK IS )10 UOLTS *** 1CHR$(128)
648 i new isotope is next one in direction of last bnc-requested peakjunp
651 L=L+Junp_dir
654 IF DNiso THEN L=l
65? IF L=0 THEN L=Niso
660 B=Magnet(L,2)



663 OU1PUI 8 USING Hag;B
666 Beep(3000,.02,.001,15)
669 END IF
672 ELSE
675 Ouer_iso=0
678 ENO IF
681 IF NOI Hu IHEN Yd=DROUND(!1y,H!1u>lMI1yHO)H!1u>=1000))! rounded beansize
681 IF tlu THEN Yd=DRQUNO(!1u,M!1y>.01)+(!1y>.5M!1u>10))
68? Running_tine = (nt1EOflIE-lineO)/60! tine since satiple rotated into position(mn.)
690 IF Stripchart THEN
693 IF RunningJineHnax THEN
696 IF Ounp..stripchart RNO Candunp THEN OUHP GRfiPHICS
699 GOTO Monitor
702 END IF
70S IF (NOT Lognon) THEN DRRU Runningjine.tly! (graphic bean-nonitor)
708 IF Lognon flNO (tly)O) THEN DRfiU Running_tine,LGT(flBS(f1y)+(NOT tlu))! ditto but logarithm
711 ENO IF
711 DISP USING 720;Ci$,Magnet(L,l),Cn$,Huclidc$(L),Pk_offset$(JO),B,Filanent(l),Filanent(2>,UflL$(Yd),Collector$(l1u)
717 ENO LOOP
720 ItlfiGE fl," ",30," ",R,2H,6fl,3H,5fi,X,1D,3H,"CF=",D.30,1H, !'SF=",0.3D,1H,5fi,H,"nU",1H,K,1H,"bnc"
723 !
726 ! H + HH + + + HHHttt + + HM + tHH + t + HH + Hf + + HHHHtfH + H-HHtt'l- + + + t

729 ! ****#******#*********#**#»**#**#**«****#****#*********************»***
732 !
735 FiI_knob:STflTUS 2,10;K ! KNOB rotated; K=l if shift-key pressed also,
738 ! 2 if control-key, 3 if both
741 IF K<2 OR <K=3 fiNO Nfils(2) THEN RETURN
711 Curr_change=INT(1000 .*KNGBX/2000)/iGOO
717 Filnun=K-l ! change center-fil if CONTROL-KNOB, side-fil if CTL-SHIFT KNOB
750 F=Filafient(FilnunHCurr_change
753 F=(F>0)*<F*(F<=7)+7*(F>7))
756 Filanent(Filnuft)=F
759 OUTPUT 8 USING "1fl,4Z";Ff$(0,Filnun),FNF(F)
762 H=<F<.1)*100+(F>.1)*F*800
765 IF H)1000 THEN H=H300
768 IF TIHEDflTE-Tknob>.lBTHEHBFEPH,.02
771 Tknob=TIt1EOfiTE ! don't beep any nore often than euery .2 sec
771 tlfiT Daly_ok= (0)
777 Daly..ok(L)=Hu

783 !
786 Softkeys: ! put softkey-branches here
789 Calcent:Center_peak(l,L)
792 GOTO BncJ
795 Calfoc:Focus(1,l,l,Focnun)
798 Stripchart=0
801 GOTO BncJ
801 CaIbar:Center_barrel(Saflple)
807 IF Subflag=l THEN
810 GRfiPHICS OFF
813 PRINT USING "18/,1X,K,6/";FN61$<"************ CflN'T KEEP FILffllENKONTRCTS FOR THIS SRHPLE ****««*****")

816 Superclunk
819 END IF
822 StripcharH
825 GOTO BncJ
828 Hagscan:GOSUB Clearall
831 IF Hiniso=0 THEN
831 Miniso=flagnet(l,l)
837 t1axiso=Hagnet(Niso,D
810 Nass_speed=.2



813 Hax_pk=l
8% Logscan=0
819 END IF
852 Scan(Stripchart,t1ini50,t1axiso,!1ax__pk,!1a5S_speed,Logscan,Coarsebin(*),Hiso,I_t)

861 Caltest:GOSUB Clearall
861 Contact Jest(Filanent(*)JifieO,E,Safiple_nafie$(*),Run_nafie$(*;,CanduMp,E5tbar(*),Safiple,Nfils)
86? ON K GOTO BncJ,Skey>c
8?0 !
873 Do_nfind:60SUB Hfind
876 GOTO BncJ
879 !
882 Bnc_CQllchangesGOSUB Collchange
885 GOTO BncJ
888 !
891 Collchange: ! Toggle fron Faraday Cup to Oaly Detector or vice versa
891 IF flu THEN ! go fron Daly to Faraday Cup
89? PRINT TflBXY(l,18);FNUn$(" ON FRRRDRY COP ");RPT$(" ",60)
900 BEEP 200, .1 ! Switch fron Oaly to Faraday Cup as collector
903 Hu=0
906 Correct(Ff$(*>,Hn$(*),Filanent(*),Hagnet<L,Z),0,IJ,Coarse(iag(L<>0),Foc(*))
909 UfilT 5
912 ELSE ! Switch fron Faraday Cup to Daly
915 fHaly_ok(L>
918 Iltest ! check if Daly can be used for this peak, use if OK
921 IF R THEN UfilT .2
921- END IF
92? RETURN
930 !
933 CalfibSOSOB Clearall ! change filanent-current
936 DfiTfl FIL(mENT-NUHBER,"(l=center-sanple, 2=side-sa«ple"," 3=center-preheat, 1=side-preheat)"," ir ,NEU CURRENT (amperes),"","",!
E (nilliafips/second)
939 OflTfl 0,0,0,0,1,1,0,0,0,7,0,0,0,0,.01,1E6
912 RESTORE 936
915 REDIM Pronpt$(8),Response$(8),yse(8),Range(8,2)
918 REflD Pronpt$(*),Range(*)
951 HflT Use= (0)
951 Use(3)=l
957 Use(5)=l
960 Use(8)=l
963 HflT Response$= ("")
966 ! pass last filanenti to nenu
969 IF Lastfil=0 THEN Rcsponse$(3)=UflL$(Filnun)
972 IF Lastfil THEN Response$(3)=UfiL$(Lastfil)
975 IF Nfils=l THEN
978 Response$C3)=T
981 Pronpt$(6)="(present CF current is "aURL$(Filanent(l))a" anps)"
981 END IF
987 IF Nfils=2 THEN Profipt$(6)="(prcsent CF="aUfiL$(Filanent(l))a", SF="aiJfiL$(Filanent(2))a")"
990 Response$(5)="??"
993 IF Lastrate=0 THEN Re5ponse$(8)="10"
996 IF Lastrate THEN Response$(8)=UflL$(Lastrate)
999 Fora(Pronpt$(*>,Response$(*),Usc<*>,Range(*),8,3*<Nfils=2)t5*<Nfils=l),E)
1002 IF E THEN Skeyjnc
1005 Lastfil=URL(Response$(3))
1008 Lastrate=UfiL(Response$(8))
1011 CflLL Filanent(Lastrate,UflL(Response$(5)),.5,(Lastfil))
1011 Uhoop
1017 OOTPUT KBD;Clear$;



1020 IF F<3 THEN Skeyjnc
1023 PRINI "PREHERT: CF=";Filanent<3);" ";'SF=';Filanent(D;CHR$(13)&CHR$(10)
1026 GOTO BMC
1029 !
1032 Calfknob:CflLL Filanentknob(Stripchart,Lognon,TineO,Collector$<*),I_t,L,nagnct(L,l))
1035 OH 1+Stripchart GOIO Skeyjnc, B«c_l
1038!
1011 Hagfienu:! General nenu for Magnet-related functions
1011 GOSU8 Clearall
1017 REDIM Response$(lG>
1050 MHT Response$= ("")
1053 Response$(l)="SCfiN MflGHET (flUTO)"
1056 Re5ponse$(3)="CHECK PEfiKSHRPE"
1059 ResponseSdKDISPLfiY HflGHET & OTHER ELENENT-DRTR"
1062 Re.sponse$(5)="CHflNGE ELEMENTS (increments RUNi>"
1065 Response$(2)="SCRN HflGNET USING '¥NUn$("KNOB")
1068 Response$(6)="OEFINE ORTfi FOR fi HEU ELEMENT"
1071 Re5ponse$<7>="RDJUST ttflGNEHflLUES FOR SLIGHT DRIFT"
1071 Response$(10)="RETURN TO BMC"
1077 CfiLL Keyfienu<Response$(*)>
1080 ON KEY 0 LfiBEL "0= SCBN MfiGNET" GOTO flag-scan
1083 ON KEY 2 LfiBEL "2: PERK SHBPE" GOTO Calshape
1086 ON KEY 3 LfiBEL "3: OISP UfiLUES" GOTO Elenentprint
1089 ON KEY 1 LfiBEL "1: CHfiNGE EL" GOTO Change_elenent
1092 ON KEY 1 LfiBEL "1: MflGNET KNOB" GOTO Hagnet_knob
1095 ON KEY 5 LfiBEL "5: NEU ELEtlENT" GOTO Cal_neuel
1098 ON KEY 6 LfiBEL "6: DRIFTfiOJUST" GOTO Caljriftadjust
1101 ON KEY 9 LfiBEL "9: ESCfiPE" GOTO Skeyjnc
1101 GOTO 1101
1107!
1110 Calshape:M=Hu ! do a graphic check of peakshape
1113 T=IJ
1116 GOSOB Clearall
1119 PRINT USING "2/,K,3/'Y GRflPHICS PEflK-SHflPE CHECK: "
1122 Ccntcr_pcak(l,L>
1125 OUTPUT 8;Hn*(H,T) ! restore original integration-tine
1128 IF f1<Mu THEN UfilT 6
1131 t1u=H
1131 I_t=T
1137 IF Subflag=1 THEN Skeyjnc
1110 CfiLL Shape(M«,Huclidc$(*),IJ)
1113 OUTPUT KBD;Clear$;
1116 GOTO Bnc
1119!
1152 Magnet_knob:CfiLL Hagknob<Coarse,B,Coarsebin(*),Hu)
1155 GOTO Skeyjnc
1158!
1161 Change_elenent:GOSUB Elenent
1161 GOSUB flutel
1167 GOTO Bnc
1170 !
1173 Cal_negel:CRLL Heuel(Tvpe,Intcrfcrc(*),Hornal(»),Huclide$(*>,Elenent$(*),Runclass$,E,Coarscbin<*),Hiso,Ref,Rf,Inu,HuO:
1176 IF NOT E THEN GOSUB flutel
1179 ON 1+E GOTO Skey>c,Change_elenent
1182 !
1185 CalJriftadju5t:Drift_adjust(Type,Runclas5$,Nuclide$(*),NornalO(*),NorfiO,Na$,Ni50,Rf,HyO,MagnetO(*),Coarsebin(*),Ref)
1188 GOTO Skeyjnc
1191 !
1191 Opticsnenu:! Henu for functions related to ion optics
1197 StripchartO=Stripchart
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Clearall 
1203 REDIM ResponseSdO) 
1206 MR! Response$= ("") 
1209 ResponseldKflUTOFGCUS ION-OPTICS" 
1212 Response$(2)="FOCUS ION-OPTICS USING KNOB" 
1215 Response$(3)="SCfiN FGCUS-POTENTIflLS" 
1218 Response$(1)="OISPLflY FOCUS UflLUES" 
1221 Response$(5)="RESTORE FOCUS USING STRNORRD FOCUS-URLUES" 
1224 Response$(6)="OEFINE a STORE PRESENT FOCUS-UflLUES fiS STftNORRO" 
1227 Response$(?>="QUERY HIGH-UOLTRGE" 
1230 Response$(8)="TYPE IN HEU FOCUS-SETTINGS" 
1233 Response$(9)="COMPLETE BEfiM TUNE-UP" 
1236 Responsc$(10)="RETURH TO BI1C" 
1239 CRLL KeyoemXResponseSOO) 
1242 ON KEY 0 LfiBEL "0: RUTO FOCUS" GOTO Calfoc 
1245 ON KEY 1 LfiBEL "1= MRNURL FOC." GOTO Calnfocus 
1248 ON KEY 2 LflBEL "2: SCflN FOCUS" GOTO Calfocscan 
1251 ON KEY 3 LflBEL "3: DISP UfiLUES" GOTO Focprint 
1251 ON KEY °( LfiBEL "4: USE STO" GOTO Oo.stdfocus 
125? ON KEY 5 LflBEL "5= DEFINE STO" GOTO Defstd 
1260 ON KEY 6 LfiBEL "6= HU?" GOTO Calhy 
1263 ON KEY 7 LflBEL "7= TYPE IN FOC" GOTO Calfocshift 
1266 ON KEY 8 LflBEL "8: BEfiM TUNEUP" GOTO 2451 
1269 ON KEY 9 LfiBEL "9: ESCflPE" GOTO Skey>c 
1272 ON KEY 10 GOTO Calljivchange
1275 PRINT USING "2/,1K,K'V'lO - Change Standard-HU Ualues for Seueral Elefients" 
1278 GOTO 1278 
1281!
1281 Calfocshift:CfiLL Focshift(Foc(*)) ! change focus settings to arbitrary ualues 
1287 GOTO Skey>c 
1290 !
1293 Calnfocu5:60SU6 Clearall ! focus the ion optics "Manually" using KNOB 
1296 CflLL Hfocus(StripchartO,Lognon,TineO,IJ,Foc(#),Z$) 
1299 Stripchart=StripchartO 
1302 ON 1+Stripchart GOTO Skeyjnc,Bttc_l 
1305 !
1308 Calfocscan:GOSUB Clearall ! scan focus-settings 
1311 Focscan<Foc(*>,I_t) 
1314 GOTO Skey_bnc 
131? !
1320 Call_huchange:Change_hv 
1323 GOTO Skey_b«c 
1326 !
1329 Do_stdfocus:OUTPUT KBO;Clear$; 
1332 GOSUB Stdfocus
1335 PRINT USING "/,K";"press "aFNH$("CONTINUE")a" when ready." 
1338 PflUSE 
1341 GOTO Skey>c 
1311 !
1347 Oefstd:ON ERROR GOTO Bad_store ! store current focus-settings on disk 
1350 fiSSIGN BPathl TO "FOCUS:INTERNflL" 
1353 OUTPUT IPathl,Hfils;Foc<#)
1356 PRINT USING "18/,K,1/";"CURRENT FOCUS-SETTINGS NOU STORED ON QISK fiS STfiNDfiRD SETTINGS." 
1359 PRINT USING "K ! 2/,8(30,3H),/,8(10,2H),/'V'FOCUSING UflLUES:",l,2,3,1,5,6,?,8,Foc(*) 
1362 IF Nfils=l THEN MflT Singlefocus= Foe 
1365 IF Nfils=2 THEN MflT Triplefocus= Foe 
1368 GOTO BttcJ 
1371 !
1374 Barrelnenu:! Menu for barrel-related functions 
1377 GQSUB Clearall



1380 REQIfl ResponseSdO)
1383 HUT Response$= ("")
1386 ResponseldKflOTO-flOJUST BflRREL-POSITIOH FOR BEST BEflH"
1389 Re5ponse$(2>="MflNUflL BflRREL-flDJUST"
1392 ResponselGXTEST CONTfiCTS FOR flLL SflMPLES (turns fils OFF)"
1395 ResponseKlOX'RETURN TO BMC"
1398 CflLL Keynenu(Response$<*»
1101 ON KEY 0 LflBEL "0: eUTO-fiDJUST" GOTO Calbar
1101 ON KEY 1 LflBEL "1: MflN.-flOJUST" GOTO Cainbar
110? m KEY 2 LflBEL "2= CflLIBRflTE" GOTO Caltest
1110 ON KEY 9 LflBEL "9: ESCfiPE" GOTO Skeyjnc
1113 GOTO 1113
1116!
1119 Cainbar:6GSUB Clearkey
1122 CflLL Mbar(Mfi$(*),Barrei_pQ5ition,Barrel_po50,MinJarrel,l1ax_barrel,I_t)
1125 GOTO Skeyjnc
1128!
1131 RatiodataH Menu for accessing isotope-ratio data on disk
1131 GOSUB Clearail
113? REBIM Response$(10)
1110 HflT Responses" ("")
1113 Response$(l)="STflRT TflKING ISOTOPE-RflTIO DflTfl"
1116 Response$(2)="ENTER HflHES FOR flLL SfiMPLES IH BflRREL"
1115 ResponseSGK'PRINTOUT SUfflflRY OF RUN(S)"
1152 ResponseldKOISPLflY SUNHBRY OF RUNG)"
1155 Response$(5)="CflLCULflTE UEIGHTEO flUERflGES OF RflTIOS FOR fl RUH"
1158 Respon5e$(6)="LQCflTE RUH-DBTfl OH fl OflTfBISK"
1161 Response$(?)="SHQU fl LIST OF CURRENTLY-DEFINED SflMPLE-NflHES"
1161 Response$dO)= M RETURN TO BHC"
116? CflLL Kevnenu<Response$<*»
1170 ON KEY 0 LflBEL "0: TflKE OflTfl a GOTO Handat
1173 ON KEY 1 LflBEL "1: ENTER NflHES" GOTO Calnanes
1176 ON KEY 2 LflBEL "2; PRINT-RES" GOTO Prt.result
1179 ON KEY 3 LflBEL "3: CRT-RESULTS" GOTO Crt_result
1182 OH KEY 1 LflBEL "1: UTO BUERflGE" GOTO Calav
1185 ON KEY 5 LflBEL "5: LQCflTE OflTfl" GOTO Catalog
1188 ON KEY 6 LflBEL "6: SHOU NflHES" GOTO Cal_shownanes
1191 ON KEY 9 LflBEL "9: ESCflPE" GOTO Skeyjnc
1191 GOTO 1191
1197!
1500 Calay.CflLL fl«erage(0,Nornal<*),Candunp,E,(Run),Prtr(*))
1503 ON 1+E GOTO Bnc.l,Skey_bnc
1506 Catalog:CflLL Cat(Prtr<*» ! printout catalog of data on disk
1509 GOTO Skey_bnc
1512 Prt_result:P=2
1515 GOSUB Result.
1518 GOTO Skeyjnc
1521 Crt_result:P=l
1521 GOSUB Result
1527 GOTO Bnc.l
1530 Calnanes:CflLL Nane(Sanple_nane$(*),Estbar(*))
1533 GOTO Skeyjnc
1536 Cal_shoMnanes:Shou_nanes(Sanple_nane$(*))
1539 GOTO Bnc_l
1512!
1515 Spikedata:! Menu for accessing spike-related functions
1518 GOSUB Clearail
1551 REOIM Response$(10)
1551 MftT Response$= ("")
155? GRflPHICS OFF
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1560 Response$(l)="OISPLfiY SPIKE-Dfilfi SIORED OH DISK"
1563 Response$(2)="DEFINE fl NEU NORHflLIZDBLE-ELEfOT SPIKE"
1566 Response$<10)="RETURN 10 BHC"
1569 CflLL Keyrienu(Response$(*))
1572 OH KEY 0 LRBEL "0: DISPLRY" GOTO Showspikes
1575 ON KEY 1 LflBEL "Is DEFINE NEU" 6010 Calnewspike
1578 OH KEY 9 LflBEL "9: ESCRPE" GOIO Skeyjmc
1581 GOIO 1581
1581!
1587 Shouspikes:CRLL Uhichspike(0,0,Subflag) ! show 8s & nafies of spikes defined on disk
1590 ON 1+Subflag GOTO Bnc_l,Skey_bnc
1593!
1596 Calnewspike:CflLL Hspike
1599 GOIO Skeyjnc
1602!
1605!
1608 Status: ! Menu for accessing ciass-spec status functions
1611 GQSU8 Clearall
1611 REDIM ResponseKlO)
161? mi Response$= ("")
1620 Response$(lKSOURCE/TUBE PRESSURE (SINGLE QUERY)"
1623 Response$(2)="SOURCE/TUBE PRESSURE (GRBPHICS)"
1626 ResponseSGKHIGH DOLIfiGE"
1629 Response$<1>="QUERY IM/DfilE"
1632 Response$(5)="SET IIHE/DfllE"
1635 Response$(6)="IESI CONTflCTS FOR BflRRELt lURLKSanple)
1638 Response$(?)="TEST CONIfiCIS FOR flLL SBHPLES (turns fils OFF)"
1641 Response$(8>«"Hfl6HET a RUNNING Ofilfl (current)"
161! Response$(9)="FOCUS UflLUES (current)"
1617 Response$(10)="REIURH 10 BHC"
1650 CflLL Keynenu(Response$(#))
1653 ON KEY 0 LflBEL " PRESSURE-1" GOIO Calpres
1656 ON KEY 1 LRBEL "PRESSURE-GRfiPH" GQIO Calpgraph
1659 ON KEY 2 LfiBEL " HI UOLTflGE" GOIO Calhu
1662 ON KEY 3 LflBEL " REflO CLOCK" GOSUB Querytine
1665 ON KEY 1 LfiBEL " SEI CLOCK" GOSUB Calset
1668 OH KEY 5 LflBEL " CONIRCTS4" GOIO Calflag
1671 ON KEY 6 LflBEL " CONTflCTS-16" GOIO Caltest
1671 ON KEY ? LflBEL "ELEtlEHI UflLUES" GOIQ Elenent_print
167? ON KEY 8 LflBEL " FOCUS UflLUES" GOIO Focprint
1680 OH KEY 9 LRBEL " ESCRPE" GOIO Skeyjnc
1683 GOIO 1683
1686!
1689 Calpgraph:CftLL Prcss_graph<tln$(*),Candunp)
1692 GOIO Bnc
1695 Calset:Qockset
1698 REIURN
1701 Qucrytine:PRINT USING "/,K,5H,K,/";FHQock_12$(IIHE$(IMDfiIE)),OflTE$(IIHEDflTE)
1701 RETURN
1707 Calpres:GQSUB Clearall
1710 CftLL Prc5Sure(Hu,Mn*(*),(I_t),l,l)
1713 GOTO Bnc_l
1716 CalhusGOSUB Clearall I query accelerating uoltage
1719 CfiLL Hu<tW(*),Hu,0,Hu,I_t> ! query accelerating uoltage
1722 GOTO Bnc_l
1725 Elcrtent_print:Disp_clua-ls(Runclass$,Nuclidc$(*),Hornal(*>,Interfered),Coarse,Ref,HuO,f1agnet(*),Hiso,Inu)
1728 GOIO Bnc.l
1731 Focprint:GOSUB Clearall
1731 PRIHT USING "K,2/,8(30,3X),/,8(1D,2X),/";"FQCUSING UflLUES:",l,2,3,1,5,6,7,8,Foc(«)
173? GOIO BncJ

11



1740 !
1713 Calflag: ! check filaient flags; if (.2 anps on filanent, temporarily put .2 anps thru to check
17% FOR 1=0 10 1 ! ample or preheat
1749 FOR J=l TO 2 I center or side
1752 IF Filanent(I-'-2*HX.2 IHEH OUIPUI 8;Ff$(I,J),200
1755 HEHI J
1758 NEXT I
1761 OUTPUT KBD;Clear$:
1761 CRLL Flag(Flag(*),Mu)
1767 FOR 1=0 TO 1 ! restore fil-currents if necessary
1770 FOR J=l TO 2
1773 IF Filanent(I+2*HX.2 THEN OUTPUT 8;Ff$(I,J>,FNF<Filanent(It2*H)>
1776 NEXT J
1779 HEHT I
1782 60TO One
1785 !
1788 Collnenu:! nenu for accessing collector functions
1791 GOSUB Clearall
1791 REOItl Response$(10)
1797 HRT Response* 8 ("")
1800 IF flu THEN Response$(l)="USE FRRfiDRY CUP flS COLLECTOR"
1803 IF Daly RND NOT flu THEN Response$(l)="USE DflLY-DETECTOR RS COLLECTOR"
1806 RespQnse$(2KTflKE ZEROES FOR BOTH COLLECTORS"
1809 Response$(3)=WIBRRTE DflLY 6RIH"
1812 ResponseSdXCHflNGE ENRBLE/DISfiBLE STRTUS OF GRLY"
1815 Response$(10)="RETURH TO BtlC"
1818 CRLL KeyMenu(Response$(*))
1821 IF Hu THEN ON KEY 0 LflBEL "0: CUP" GOTO 1845
1824 IF NOT flu THEN OH KEY 0 LflBEL "0: QfiLY" GOTO 1845
1827 ON KEY 1 LRBEL "h ZEROES" GOTO Calzer
1830 OH KEY 2 LRBEL "2: OflLYCflL" GOTO Oalycal
1833 ON KEY 3 LflBEL "3; DHLYSTBTUS" GOTO Oalystat
1836 OH KEY 9 LR8EL "9: ESCfiPE" GOTO Skey>c
1839 GOTO 1839
1812!
1845 GOSUB Collchange
1846 GOTO Skeyjnc
1851 !
1854 CahenOUTPUT K80;Clear$; ! determine zeroes for Faraday Cup a Daly
1857 CRLL Zero(Fila«ent(*},0,0,Daly,B,PeaUnter,Mu,Mii$(*),Collector$(*)) ! deternine zeroes for Faraday Cup a Daly
1860 IF Subflag THEN
1863 OISP "(press "aFHH$("COHTIHUE")a" to continue)"
1866 PflUSE
1869 END IF
1872 GOTO Bnc
1875 !
1878 Dalycal:Center_peak(l,L> ! Calibrate Daly gain
1881 IF Subflag=4 THEN Skeyjnc
1884 OUTPUT 8;Hn$(0,l)
1887 IF flu THEN URIT 6
1890 Calibrate<Filanent(*),f1agnet(L,2>,Peak_inter,Oalv,Lt,Hu,Mn$(*>,Collector$<*))
1893 GOTO B«c_l
1896 !
1899 Oalystat:GOSUB Oaly
1902 GOTO Skeyjnc
1905 !
1908 Chartnenus ! Menu for accessing graphics-stripchart functions
1911 GOSUB Clearall
1911 REDItl ResponseldO)
1917 MRT Response$= ("">
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209? CflSE -162,-169,-170,-172,-U8,-426,-425,-128
2100 !change fil-current by .01 a«ps: unshifted U/D arrow for sanple-center, shifted U/0 arrow for safiple-side, ditto but .001
ps if CTRL used
2103 MfibHeycode
2106 F=<K=-162 OR K-17Q OR KH1B OR K=-426)+2*<K=-169 OR K=-l?2 OR KM25 OR KH28)
2109 IF F=2 flNO Hfils=l THEN 8ne_l
2112 Filmm=F
2115 SELECT K
2118 CflSE -162,-169 ! up-arrou, SHIFT up-arrow
2121 Change=.01
2121 CflSE -170,-172 ! down-arrow, SHIFT down-arou
2127 Change-.01
2130 CflSE -418,-425 ! CTRL up-arrou, CTRL-SHIFT up-arrou
2133 Change^.OOl
2136 C9SE -426,-428 ! CTRL doun-arrou, CTRL-SHIFT down-arrow
2139 Change-.001
2142 ENO SELECT
2145 F=PROUNO(Filanent(FilmjttKhange, -4)
2148 FilanenttFilnunHF>0>*<F*(F<=7>+7*(F>7>>
2151 OUTPUT 8 USING "4fl,1Z li -,Ff$((Filnufi)2),h(FiInuh=2 OR Filnun=4>),FNF<Filanent(Filnun>>
2154 BEEP 220»(Change<Q,H660*(Change>0), .05-.03*(Change< .01)
215? HBT Daly_ok= (0) ! zero the miltiplier-pernitted elements for all isotopes
2160 Daly_ok(L)=!1u ! but restore the original ualue for present isotope
2163 GOTO Bnc_l
2166 END SELECT
2169 !
2172 OFF KEY
2175 SELECT Keycode
2178 CflSE 24 ! (CTL H)
2181 flLPHfl OFF
2184 CfiLL Pattern
218? CflSE 17,18,19,20 ! (CTL 1,2,3, or 4)
2190 GOS08 Filoff
2193 CflSE 15 ! (CTL /)
2196 I_t=l ! 1-second integration tine
2199 PRINT TflBXY(l,18>;" *« 1. SECOND IHTEGRBTION TIME *** (press CTL A tc return to 0.2 seconds)"
2202 BEEP 200, .1
2205 GOTO BMC
2208 CflSE 30 ! (CTL A )
2211 I_t=2 ! 0.2-second integration tide
2211 PRINT TRBXY(1,18); H »» 0.2 second integration tine **1RPT$(" ",47)
2217 BEEP 800,.1
2220 GOTO BMC
2223 CflSE 1 ! (CTL-D)
2226 GOTO Oalystat
2229 CflSE 63,1? ! (? or /)
2232 Shiftlabel(Stripchart,Sanple_nane$<*),Safiplc,Run,Full_auto,Hfils)
2235 CflSE -179 ! (fiLPHfl key)
2238 OUTPUT KBD;CHR$<255>aCHR$H79);
2211 Stripchart=0
2211 CfiSE -180 ! (GRfiPHICS key
221? OUTPUT KBO;CHR$(255)&CHR$(-180);
2250 CflSE 8 ! (CTL-H)
2253 60SUB Querytine ! Read clock
2256 CfiSE 7 ! (CTL-G)
2259 60TO Calpgraph ! pressure-graphics
2262 CflSE 22 I (CTL-U)
2265 GOTO Calhu ! query HO
2268 CflSE 6 ! (CTL-F)
2271 StripchartO=Stripchart
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1920 Response$(l)="SIflRT '¥NUn$(!!«)&" GRflPHICS BEfifl-flOHIIOR"
1923 Response$(2)="SIRRT '¥NUn$("L06fiRITHMIC")a" GRfiPHICS BEHN-HONITOR"
1926 IF Candunp fiNO NOT Ou«p_stripchart IHEH Response$(5)="ENflBLE BUTQ PRTR-DUHP OF GRflPHICS BEffil-MGNITOR"
1929 IF Candunp ftNO Dunp_stripchart THEN Response$(5)="OISflBLE RUIO PRTR-OUHP OF GRfiPHICS BEflfHIONITOR"
1932 Response$(3)="OOU8LE X-fiXIS TIME-PERIOD (now "&UfiL$(Xtine)&" Mins)"
1935 Response$(8)='WUE H-flHIS TIME-PERIOD (noy "aUfiLKXtinel" runs)"
1938 Response$(1)="OGUBLE V-RHIS HI (noy "&URL$(Yheight>n initial bean)"
1911 Re5ponse$(9)="HflLUE Y-RXIS HI (noy "&UfiL$(Yheight>a"H initial bean)"
19H Response$(10)="RETiJRN TO BMC"
1917 CfiLL Keynenu(Response$(*»
1950 ON KEY 0 IML "STfiRT LIN-GBM" GOTO Limonitor
1953 OH KEY 1 LflBEL "STfiRT LOG-GBfl" GOTO Lognonitor
1956 IF Candunp RND NOT Dunp.stripchart THEN ON KEY 1 LflBEL " ON flUTO-OUHP" GOTO flutdunp
1959 IF Candunp flNO Ounp_stripchart THEN ON KEY 1 LB8EL "OFF BOTO-OUflP" GOTO Offdunp
1962 ON KEY 2 LflBEL "DOUBLE HKIS" GOTO Double.x
1965 OH KEY 7 LflBEL " HflLUE X-flXIS" GOTO Halue.x
1968 ON KEY 3 LflBEL "DOUBLE Y-HXIS" GOTO Double_y
1971 ON KEY 8 LflBEL " HflLUE Y-flXIS" GOTO HalMe_y
1971 ON KEY 9 LflBEL " ESCflPE" GOTO Skey>c
1977 IF Oufip._stripchart THEN DISP FNH$("fl(JTO PRIHTER-OUHP")&FHBl$<"EHflBLED">
1980 IF NOT Oufip_stripchart THEN DISP FNH$("flUTO PRIHTER-OUHP DISftBLEO")
1983 GOTO 1983
1986!
1989 Lin(ionitor:Lognon=0
1992 GOTO Monitor
1995 LognonitonLognon=l
1998 GOTO Monitor
2001 flutdufip:0unp_stripchart=l
2001 BEEP 660,.1
2007 GOTO Chartncnu
2010 Offdunp:0u«p_stripchart=0
2013 BEEP 220,.1
2016 GOTO Chartnenu
2019 Oouble_x:Xtine=2*Xtine
2022 BEEP 660,.05
2025 GOTO Chartnenu
2028 Halue_x:IF Xtine>=2 THEN Htine=Xtine/2
2031 BEEP 220, .05
2031 GOTO Chartnenu
2037 Doublej>:Yheight=2*Yheight
2010 BEEP 660, .05
2013 GOTO Chartnenu
2016 Halve_y:Yheight=Yheight/2
2019 BEEP 220, .05
2052 GOTO Chartnenu
2055 !
2058 !
2061 Calrunuar:CflLL Runuariables(Runvar(*),Run_nane$<*),Runtype$(*),SaHple_nafie$(*),Run_order(*),Run_iso(*),0) I nanipuiate run ua
riables
2D61 GOTO Skeyjnc
2067!
2070!
2073! ++++Hm+m+mmmmmmmtHmmmm+ + mmmmmHt+

2076 Keybranch:CflLL Kybrd(KBO$,Keycode) ! branch fron non-softkey keystroke
2079 OFF KBO
2082 OFF KNOB
2085 SELECT Keycode ! branching to auoid blinking of key-display by avoiding OFF KEY
2088 CflSE 32,91,10,11,13,15,-196,-191,-^ TO -155,-111 TO -106
2091 IF L THEH GOSUB Kagswitch
2091 GOTO BncJ
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2271 6010 Calnfocus ! Manual focus
227? CflSE 3 ! (CTL-C)
2280 Check_ele«ents(Ele«ent$(*),0) ! recheck ele«ent-types on disk
2283 CBSE -193 ! (RECfiLL)
2286 IF HO? fluto IHEH B«c_l
2289 Resune_auto:OFF KEY ' resufie auto«atic running after interrupt
2292 OH KEY 0 LflBEL " BMC" RECOUER Recover b«c
2295 OH KEY 1 LflBEl " HEX! RUN" RECOVER Recouer_quit
2298 OFF KNOB
2301 Full_auto=l
2301 OUIPUT KBO;Clear$;
230? GRflPHICS OFF
2310 Hfils=l+(Runuar<Run,l»l>
2313 Spike=Runuar(Run,26)
2316 IF Spike IHEH
2319 Uhichspike(Spike,l,Subflag)
2322 IF Subflag THEN flutospike_error
2325 END IF
2328 Daly=Runyar(Run,5)*(Oaly<>0)
2331 ON IHJhere 6010 Hutcont,flutfind,Preheat,rilup,Takeup_cf,Tuneup_cfonlv,Currl,Curr_la,lfaitl,CurrZ,Uait2,Start,Rctake,Rel,Sfl,Ou
ait,Go,Iake_data
2331 !
233? CfiSE -192 ! (SHIFT-RECflll)
2310 IF HOI fiuto IHEH BncJ
2313 INPUT "UHJCH RUN 00 YOU UflHI 10 CONTINUE RUTOMflTIC-RUNNING FROM? (0 to escape)",fi
2316 IF R=0 IHEN Bnc
2319 IF Runuar(R,lH IHEH
2352 PRINT "NO RUN UflRIflBLES DEFINED FOR RUHI";fl
2355 Clunk
2358 6010 2313
2361 EHO IF
2361 Run=e
2367 Full_auto=l
2370 5010 flutcont
2373 CflSE 1 ! (CIL-fl)
2376 flyerage(0,Hor«al(*),Candu«p,E,(Run),Prtr(*)) ' calculate weighted averages
2379 IF E IHEN Skey_b«c
2382 CfiSE 2 ! (CTL-B)
2385 6010 Caltest ! graphic contact-test for all sa«ples
2388 CfiSE 13 ! (CTL -)
2391 IF Hagnet(0,l) flNO t1agnet(0,2) fiND L IHEH
2391 FrQ«Jso=L ! switch nagnet to Re-187
2397 L=0
2100 nu=0
2103 Correct(Ff$(*),Hn$(*),Filancnt(*),nagnet(0,Z),nu,I_t,Coarsefiag(0>,Foc<*)>
2106 B=t1agnet(L,2)
2109 EHO IF
2112 CflSE 11 ! (CIL 0
2115 L=Fron_iso ! switch «agnet froci 187 tc nornal peak
2118 MU=O
2121 Correct(Fff(*),t1fi$(*),Filafient(*),t1agnet(L,2),t1u,I_t,Coarsefiag(l),Foc(*))
2121 B=t1agnet(L,2)
212? CflSE 16 ! (CTL-P)
2130 6010 Calshape ! do a graphics check of peakshape
2133 CflSE 11 ! (CTL-N)
2136 Show_na«es(Safiple_na«e$(*)) ! display all defined sa«ple nanes
2139 CflSE 12 ! (CTL-L)
2112 6010 Catalog ! locate run-data on disk
2115 CfiSE 26 ! (CTL-Z)
2118 GOTO Calzer
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2151 CfiSE 10 ! (CIL-*>
2151 Stripchart=0 ! do a complete center/focus/barrel/focus
2157 Center_peak(l,L)
2160 If Suhflag=1 IHEH Skey.bnc
2163 Focus(3,l,l,Focnufi)
2166 IF SubflagM IHEH Skey.bnc
2169 Center jeak(l,L>
2172 Center_barrel(Safiple)
2175 IF Subflag=l IHEH 807
2178 IF Subflag=1 IHEH Skey>c
2181 Focu5<2,l,l,Focnun)
2181 CflSE 61 ! equals sign; calc. 207/206 age
218? Hu=0
2190 OUIPUI 8;Hn$(Hu,I_t) ! put on cup just in case
2193 R=0
2196 OISP FNH$("EHIER RflOIOGEHIC 207/206 RfiIIO H )8," (CONTINUE to escape)";
2199 INPUT B
2502 IF fl THEN CflLL Pb_age(fi)
2505 CflSE -177 ! (DUMP RLPHfl)
2508 BUMP RLPHfi
2511 CflSE -178 ! (DUMP GRBPHICS)
2511 IF Candunp THEN DUMP GRfiPHICS
251? CfiSE -195 ! (RESULT)
2520 P=2 ! printout isotope-ratio data for run(s)
2523 GOSUB Result ! using printer (RESULT) or CRT (SH-RESULT)
2526 GOTO Skey>c
2529 CfiSE -163 ! (SHIFT-RESULT)
2532 P=l ! display isotope-ratio data for run(s)
2535 GOSUB Result
2538 CfiSE -176,-223 KPflUSE, STOP)
2511 PfiUSE ! pause the progran
2511 CflSE -181,-221 KCLR LN, CLR SCR)
2517 OUTPUT KBD;Clear$; ! clear screen
2550 CfiSE -220 ! SHIFT-STEP
2553 OUTPUT K60;Clear$;
2556 PRINT USING "10/,K,/,K'Y'PRESS kO TO COMPLETELY RESTBRT THE PRQGRfit1","( this will turn off all filanents a reset the barr
el!! )"
2559 PRINT USING "2/,K";"PRESS k9 TO RETURN TO BMC"
2562 OFF KEY
2565 ON KEY 0 LBBEL " RESTBRT" GOTO 2571
2568 ON KEY 9 LRBEL " ESCfiPE" GOTO Skey_bnc
2571 GOTO 2571
2571 Oebug=0
2577 GOTO 3
2580 CfiSE -211 ! INS LN key
2583 OUTPUT KBB;Clear$-, ! dunp graphics with a label at the botton
2586 Input$=""
2589 LIHPUT "GRfiPHICS-OUtIP UITH LfiBEL fil BOTTOM  ENTER LfiBEL ( ? to escape):",InputSEl,60]
2592 IF Input$[l,13="?" THEN Skeyjnc
2595 CSIZE 1
2598 UIEUPORT 0,100*RRTIO,0,100
2601 UINOOU 0,100,0,100
2601 LORG 1
2607 HOUE 5,15
2610 LRBEL Input$Cl,52]
2613 BUMP GRfiPHICS
2616 GCLEfiR
2619 Stripchart=0
2622 GOTO Skey.bnc
2625 CfiSE ELSE
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BMC 1

2811 !
2814 !

281? !
2820 flagswitch: ! switch Magnet to another position or isotope
2823 Key$=CHR$<Keycode)
2826 K=Keycode
2829 SELEC! K
2832 CflSE -%3 10 -155 ! CTRL-softkey pressed; jimp up it of nasses of softkey
2835 Junp*464
2838 L=LUunp
2841 IF DHiso THEN L--Hiso
2841 B=FNl5Qttag<f1caef<*),(t1agnet(t,i)>)
281? Beep(2000,.03,.02,5>
2850 Junpjir=l
2853 J0=3
2856 CflSE -111 10 -4(36 ! CTRL-SHIFT softkey pressed; jutip down Sof pks of skey
2859 Junp=-(K+1l5>
2862 L=UJufip
2865 IF L<1 JHEN L=l
2868 B=FNIsonag(f1coef(*),(!1agnet(t,l»)
2871 Beep(220,.03,.02,5)
2874 Jufip_dir=-l
287? J03
2880 CflSE -196 ! left-arrow; switch Magnet 1/2 nass down
2883 e=FNl5ooag(Hcoef(*),Hagnet(L,l>-.5)
2886 J0=l
2889 Beep(410,.03,.02,3)
2892 CRSE -194 ! right-arrow; switch nagnet 1/2 «ass up
2895 B«FHlswwg(Hcoef<»),Hagnet(L,l>+ .5)
2898 J0=5
2901 Beep(1000,.03,.02,3)
2904 CflSE 32,91 ! space-bar or ''; switch to peak-top
290? J0=3
2910 B=Hagnet(t,2)
2913 Beep(660,.03,.02,3)
2916 CflSE 10 ! left-parenthesis key; switch Magnet to lower-side of peak
2919 B=Hagnet(L,2)-flside
2922 J0=2
2925 Bcep(550,.03,.02,3)
2928 CflSE 11 ! right-parenthesis key; switch nagnet to upper-side of pk
2931 B=hagnet(L,2)+flside
2931 10=4
293? Beep(880,.03,.02,3)
2940 CRSE 43 ! + key; switch Magnet up to next-defined isotope
2913 Jufip_dir=l
2946 L=L+(L<Hiso)
2949 B=tlagnet(L,2)
2952 J0=3
2955 BEEF 660, .05
2958 CflSE 15 ! - key; switch fiagnet down to next-defined isotope
2961 Junp_dir=-l
2964 L=L-(L)1)
296? B=f1agnet(L s 2)
2970 J0=3
2973 BEEP 220, .05
2976 END SELECT
2979 hu=Mu*Daly_ok(L)
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2628 OISP CHR$(Keycode); H (code ":Keycode;") ?? - ONOEFIHED KEY" ! undefined key pressed during BHC
2631 Clunk
2631 UfilT .5
263? END SELECT
2610 GOIO BMC_!
2613 !
2616 Result:OFF KEY
2619 IF NOT Full_auto THEN
2652 OUJPUJ KBD;Clear$;
2655 PRINI USING "12/,U/,r;"8ieRIING [, EHOIHG1 RUNS FOR PRINTOUT? 'CONTINUE = current run ["8,UfiL$(Run>n, 0=escapc)","'or u
se negative 8s for file Is)"
2658 LINPUT Input$
2661 Parse(Input$,Ual(*>,Hinputs>
2661 IF Hinputs=0 IHEH
2667 R=Run
2670 Z=Run
2673 ELSE
2676 Hal CD
2679 Z«Ual(l+<Hinputs>l»
2682 END IF
2685 IF R=0 IHEH RETURN
2688 E=0
2691 OUTPOT KBB;Clear$;
2691 IF m flND Z<0 IHEH ! request file Is, not run Ss
2697 Printre5<Prtr<P),0,E,RBS<fl),RBS(Z»
2700 IF E THEH RETURN
2703 RETURN
2706 END IF
2709 ELSE
2712 fl=l
2715 Mw
2718 IF Full.auto THEH P=2
2721 END IF
2724 FOR Run_nuM=fi TO Z
272? IF NOT fiuto OR HOT POS(UPC$(Runtype$(Run»,"OUTGRS"> IHEH CflLL Pnntres(Prtr(P),(Run_nuM),E)
2730 IF E THEN RETURH
2733 NEXT Run_nuti
2736 RETURN
2739 !
2712 Monitor:IF NOT Log«on THEH ! draw axes & start graphics bean-Monitor
2715 IF Mu*(ruK.l> OR (NOT f1u>*(Hu<2) THEH
2718 Y«ax=Hu/10+(HOT Mu>*2 ! snail bean
2751 ELSE
2751 Y«ax=Hu*Yheight ! not-snall bean
2757 IF YnaxMOGOO THEH Ynax=10000
2760 END IF
2763 ELSE
2766 IFMu<=OTHEHttu=.01
2769 Ynax=IHT(LGT<Hu*Yheight»+3 ! loganttaic Monitor
2772 IF Y«ax)1 THEN Y«ax=1
2775 IF Ynax<l THEN Ynax=l
2778 END IF
2781 StripcharH
2781 Runriing_tifte=TIt1EOflTE
2787 Tnin=(RunningLtiMe-TineO)/60
2790 Running_ti«e=Tnin
2793 Tnax=IHT(Tnin)+Xtine
2796 flxes(0,100,Z5,100,IHT(Tfiin),Tfiax,-Lognon*(l+2»l1u),Y«ax,"t1IHUTES SINCE STflRI OF RUH","nlJ BEfit1 K ,0,t1u,(LogM on))
2799 NOUE Tnin,t1y*(NOT Log«on)+LGI(!1v*(t1u)0)*(My(=0)*.00001 )*Lognon
2802 OUTPUT KBO;Clear*;
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2985 PRINT TflBXV<l,18>;RPT$<" ",80)

2991 !
2991 !
2997 Filcff: I turn a filanent off
3000 Fnun=Keycode-16 ! =1,2,3, or 1 for filanentls 1,2,3,1
3003 PreheaHKeycode>18)
3006 ON OELHY .5 GOTO 3066 ! refuse to conply if keystroke not repeated within .5 seconds
3009 !
3012 ON KBO GOTO 3027
3015 BEEP 220,.03
3018 UfilT .01
3021 GOTO 3015
3021 !
3027 Kybrd(KBO$,Keycode)
3030 IF (KevcodeU? OR Keycode)20) THEN 3066
3033 !
3036 OFF OELflY
3039 OFF KBO
3012 OUTPUT 8 USING H 1fl,1Z";Ff$(Preheat,l*(Fnun=2 OR Fnuh=1)),0
3015 IF NOT Preheat THEN PRINT "SflMPLE ";
3018 IF Preheat THEN PRINT "PREHEflT ";
3051 PRINT Fil$(Fnufr2*Preheat);" OFF"
3051 Filafient(Fnuh)=0
3057 Hu=0
3060 GOTO Bnc_l
3063 !
3066 PRINT USING "S/,K,2/";"TO TURK OFF fl FILflNENT, PRESS THE KEY TUKE DURING THE CHIRP."
3069 OFF BEL8Y
3072 OFF KBD
3075 RETURN
3078 !
3081 ! +++HH+mmmm+mmm+mmtm+mm+m+HmHmm++mt

3081 handat:GOSUB Clearall ! Take data "manually" (e.g. by keyboard-request)
308? IF fluto THEN
3090 PRINT USING "8/,K,2/,K";"YOU MUST EHIT THE flUTOHHTIC-RUNNING MODE'V'IF YOU UflNT TO fflKE OflTfl IN THE MfiNUflL HQOE. (press SHIF
H8 during BMC)."
3093 Clunk
3096 URIT 5
3099 GOTO SkevJwc
3102 ENO IF
3105 OflTfi 0,0,0,0,0
3108 RESTORE 3105
3111 REflO Re,fluto,Full_auto,Bean_window,Linit_growth
3111 OFF KEY
3117 IF Run=0 THEN Run=l
3120 Start_tifie=TifieG
3123 IF Run_nahe$(RunX>"" flND NOT Changed_el THEN Hanualdata_*enu
3126!
3129! first block(s) of data requested for this run
3132 IF NOT Changed_el THEN
3135 HflT Lastblock_iso= (0)
3138 HRT Peak= (0)
3111 MRT Last_auer= (0)! no preuious blocks of data
3111 Last_isotopes$=""
3117 ENO IF
3150 Ounp_datagraf=0
3153 !
3156 IF NornalO(l) flNO HornalO(2> THEN
3159 Fract_nor«al=l ! nomalize for fractionation using a natural ratio
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3162 ELSE
3165 Fract_nornal=0
3168 END IF
3171 IF NOT Fract_nornal flND TRIH$(UPC$(Runclass$))0"U" 1HEN Hanualdatajienu
3171 ! include 0 elenent in case of 233*236 double-spiked run
3177 i
3180 ! nore info needed if a nornalizable elenent
3183 OflTfi Sanple Hane,"",Spike Hunber (0 if an unspiked run),"",Normalize data to ratios of," First Block? (V/H)",??,"","0","","",
HO
3186 Ofllft -l,-l,0,0,-l,-l,0,Q,Q,Q,-2,-2
3189 RESTORE 3183
3192 REDIH Profipt$(6>,Range(6,2),Use(6),Response$<6)
3195 REflD Pronpt$<*>,Response$<*),Range(«)
3198 nfll Use= (1)
3201 Use(1)=0
3204 Use(2)=0
3207 Use<5)=0
3210 IF SanplejianeKSanpleX) 1"1 THEN Response$(l)=Sanple_nane$(Sanpie)
3213 Fom(Pronpt$(*),Respon5e$(*),Use(*),Range(*),6,l,E,2)
3216 IF E THEN Skey.bnc
3219!Tenp$-Response$(l) ???
3222 Sanplc_nane$<Sanple)=Responsc$(l)
3225 IF NUH(Response$(3))>1? RNO NUM<Response$<3)><58 THEN
3228 Spike=UflL(Responsc$(3)>
3231 ELSE
3231- DISP FHH$("THE SPIKE NUMBER HUST BE fl OEFIHED SPIKE UITH fi NUMBER BETUEEH 1 RNO 20")
3237 Clunk
32W IIHIT 1
3213 GOTO 3189
32% EHD IF
3219 IF Spike THEN
3252 Uhichspikc(Spike,l,Subflag>
3255 IF Subflag THEN
3258 DISP FNH$("*** CRN'T GET SPIKES "aUflLKSpiketo" FROH EITHER DISK «»* >
3261 Clunk
3261 UfiU 2
3267 GOTO ttandat
3270 END IF
3273 END IF
3276 Hornl=FHVcs(Responsc$(6))
3279 IF Homl THEN HorHai(l)=0
3282 !
3285 !
3288 DfiTfi Sanple Nane,Isotopes,Number of Sets in a block,Hunber of Blocks,Bead Uindou (nost-intense peak):," Minidun Bean (volts)",
" Maxinun Bean (volts)"
3291 DfiTfi " flaxinun Filanent-Current (anps)",haxinun Bean-Growth Oi/ninute),Final Filanent-Currents (anps)," (sa-Cen,sa-Si,preh-Ce
n,preh-Si)"
329f DfiTfl"Oaly Status (0,1,2)"," (0: Disabled 1: OK for data"," 2: Bean-tuneup only}",0unp Graphics each Block? (Y/H)
3297 DfiTfl?7,??,"15","l","","0","10","6","100","","","","","","NO"

3300 DflTfl -1,-1,0,0,1,10,1,80,0,0,0,10,0,10,0,6,0,100,0,0,0,0,0,0,0,0,0,2,-2,-2
3303!
3306 t1anualdata_nenu:RESTORE 3288 ! Construct Data-Taking Forn
3309 REOIM Profipt$(15>,Response$(15),Use(15),Rangc(15,2>
3312 REfiD Pro«pt$(*),Response$(*),Range(*)
3315 IF Sanple_nane$(Sa«ple)<)"" THEN Respon5e$(l)=Sartple_na«e$(Sanple)
3318 MfiT Use= (1)
3321 DflTfl 0,0,0,0
332f REflO Use(5),Use(10),Use(12),Use(13)
3327 IF Daly THEN i only allow Daly-enable if Oaly not conpletely disabled
3330 Response$(l1>UflL$(Daly)
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3333 ELSE
3336 (Jse(HH
3339 Prortpt$(12)=""
3312 Pronpt$a3)=""
3315 PronptKH)*""
3318 Response$(H)=""
3351 EHD IF
3351 IF Candunp=0 THEN
335? UseUBH
3360 Praipt$(15>=""
3363 ResponseKlSX'"
3366 ELSE
3369 Respon5e$(15HHR$(89*Dunp_datagraft78*<NOT Dunp.datagrafi)
3372 EHO IF
3375 !
3378 IF NornalO(l)s O OR NornalO(2)=0 IHEN Fract_nornal=0 ishouldn't be necessary, but sonetines an inualid fract.nornal of 1 has ap
peared anyway
3381 IF Fract.nornal OR IRIH$(UPC$(Runcla5s$))="U" BND Block=0 IHEH Respon5e$(l)=Sanple_nane$(Sanple)
3381 IF NOI Fract.nornal RND TRIf1$(UPC$(Runclas5$)X>"U" IHEH
3387 IF Block=0 BHD Saiple_nane$(Sanple)(} u " THEN Re5ponsc*<l)=Sanple_nane$(Sanplc)
3390 IF BlockOO flHO Sanple_nane$(Sanple)="" IHEH Response$(i;="??"
3393 EHO IF
3396 IF Block THEN
3399 Response$(lHun_nane$(Run)
3102 fiesponse$(2)=Last_isotopes$
31D5 Rcsponse$(3)-UflL$<Hsets)
3108 Response$<1)=UeL$(Hunberofblocks)
3411 Responsc$(6)»UflL$(Unin)
3111 Responsc$(7)«UfiL$(liiax)
311? i?espQnse$(8HflL$(Fnax)
3120 Responses(9)=UBL$<Maxgrowth)
3123 IF Candunp IHEH Response$(15) a CHR$(89*Dunp_datagraf*78*<HOT Dunp_datagraf))
3126 EHO IF
3129 !
3132 IF Spike IHEH
3«5 Pronpt$(2)=Pronpt$(2)a" (include "a.URL$(Spkdrun_ref)a", "aURL$(Spikcdrun_iso(l»a p , a "aVRL$(Spikedrun_i5o(2)>a">"
3138 IF Block^O IHEH
3H1 Re5ponse$(2)=URL$(Spkdrun_ref)a","aURL$(Spikedrun_iso(l))a", H aUflL$(Spikedrun_i5o(2))
3111 IF Spikedrun_iso(3) IHEH Respon5e$<2)«Response$<2)a",'aUflL$(Spikedrun_iso(3))
3W EHO IF
3150 EHO IF
3153 !
3156 IF HOI Spike BHD HOI Fractjiornal IHEH Pronpt$(2)=Pronpt$(2)a' (Reference-Isotope First)"
3159 IF HOT Spike flNO Fract.nornal IHEH
3162 Pronpt$(2)=Pronpt$(2)a ii (nust include "aiJHL$(Ref)a" and "aURL$(HornaiOU))a">"
3165 IF HOI Block IHEH Response$<2HflL$<Ref>ayaUflL$<NornalO<l>>
3168 EHO IF
3171 IF 81ock=0 fiHO Spike=0 THEH
3171 IF !JPC$(Runclas5$[l,2])="PB" IHEH Re5ponse$(2)="206,207,208,201"
317? IF UPC$(Runclass$[l,2])="RB" IHEH Re5ponse$(2)="8?,85"
31fiO IF UPC$(Runclas5$[l,2])="IH" IHEH Response$(2)="232,230"
3183 IF UPC$<Runclass$[l,l])="U" THEH Response$(2)="23B,235 u
3486 IF yPC$(Runclass$[l,3])="UQ2" IHEN Response$(2)="270,267'
3189 IF UPC*<Runclass*Cl,2])="SR" THEH Respon 5e$(2)-"86,88,87"
3492 IF UPC$(Runclass$Cl,2])="HO" IHEH Response$(2)="l41,l%,l13"
3195 IF UPC$(Runcla5s$Cl,3])="HOO B IHEH Re5ponse$(2)="lbO,162,159"
31-98 IF UPC$(Runclass$Cl,l]> s"r IHEH Respon5e$(2X39,1l"
3501 ENO IF
3501!
350?Re5pon5e$(ll)=URL$(Filanent(l))a'\"aUfiL$(Filanent(2))a i', l'aUflL$(Filanent(3))a",''ayRL$(Filanent(1))
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3510 Iwoke_nenu:Fom(Prmpt$(*>,Rcsponsc$<*),Use(»>,Bangc(»),15,l+(Rcsponsc$(l><>"??"),E 1 l)
3513 IF E IHEH Skeyjwc

3516 OFF KEY
3519 Run_narte$(Run)=Response$(l)
3522 Safiple_nane$(Sanple)=Response$(l)
3525 Hsets sUflL(Rcsponse$(3)>
3528 HunbcrofblockssDflL(Respon5e$<t»
3531 Unin«UflL(Response$<6))
3531 Unax=UflL(Response$a»
353? IF Uflax<1.2*Ufiin IHEN ! bean-window nust be at least 205! wide
35W OISP FNHIC'flfiK. BEHtl MUST BE 91 LERSI 20X GREfllER THflN HIM. BEflH")
3513 Clunk
35% yen 3
3519 GOIO Inuoke_nenu
3552 END IF
3555 BeayjindowdininOO OR UnaxOlO)
3558 IF Daly IHEH Daly=UflL(Respon 5e$(lD)
3561 FfBx-UflL(Re5ponsc$<8»
3561 Maxgrouth=UfiL(Response$(9»
3567 Linit_growth=(Haxgrouth<>100)
3570 IeMp$=Response$(ll)
3573 Parse(Tenp$,Ual(*),Hinput5>
3576 HflT Offjil* Filmcnt
3579 Change_curr--0 ! change fil-currs after block?
3582 FOR 1=1 10 1
3585 OffJiKIHaKD
3588 Changc_curr»Changc_curr+flBS(Filanent(I)-Off_fil(I»
3591 NEHI I
3591 IF Change_curr< .001 IHEN Change_curr=0
3597 Ounp_datagraf=Candu«p*FNYes<Response$(15))
3600 IF HOI Candunp IHEH Respon5C$(15)="
3603 !
3606 FOR 1=1 10 8
3609 Run_iso(Run,I)=0
3612 HEHI I
3615 Par5e((Rcsponse$(2»,Ual(*),Hinputs>
3618 IF Hinputs<2 THEN
3621 Clunk
3621 PRIHI IR8HY(l,12);Ci$;" **** YOUR "aQ$a"ISOIOPES"aQ$a" RESPONSE OF "&Response$(2)&' OOESH'I GIUE HE fil LEflST 2 ISOIOPES
";Cn$
362? GOIO 3651
3630 END IF
3633 HflT Iso- (0)
3636 FOR 1=1 TO Hinputs
3639 FOR M TO Niso
3612 IF Ual<I>=Hagnet<J,l> IHEH 3666
3615 HEHT J
3618 OISP Ci$; B **** ";Ual(I);"ISN'T OH THE LIST OF OEFIHEO ISOTOPES FOR THIS ELEMENT-SERIES **** ";Cn$
3651 Clunk
3651 URIT 3
3657 Response$(2)-"??"
3660 GOTO Inuokc.nenu
3663 !
3666 Run_iso(Run,I)=UaKI)
3669 Iso(I)=Ual(I)
3672 HEHT I
3675 IF Spike IHEH i check compatibility of ELEHEHT and SPIKE
3678 SpikeO=Spike
3681 CflLL Spike_check(SpikeO,Iso(*),Spikedrun_iso(*),Spkdrun_ref) ! check if the isotopes required by the spike are present
3681 IF SpikelH THEH
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Ml Spike=0
3690 01SP FNH$<"**** THE ISOTOPES FOR SPIKE! '»$CSpike>a"DON'T HUTCH ELEMENT lRunclass$5" ***")
3693 Clunk
3696 urn 2
3699 GOTO Mandat
3702 ENO IF
3705 EKO IF
3708 IF Spike THEN FractjiornaH
3711 IF Fract_nomal THEN
3711 IF UaKDORef THEN ! 1st isotope nust be the reference-isotope for fractionation-nornalized runs
3717 OISP FNH$(" THE FIRST ISOTOPE")aFNBl$("MUST")aFNH$( u BE")aCifayfiL$(Ref)a" "aCn$
3720 GOTO 3651
3723 IF NOT Spike THEN
3726 FOR 1=2 TO Hinputs
3729 IF UaKIHornald) THEN 3753
3732 NEXT I
3735 OISP FNH$(" YOU MUST IHCLUDE B )aFHBl«(UflL$(Horfial(l)))&FHH$("flS ONE OF THE ISOTOPES")
3738 GOTO 3651
3741 ENO IF
3711 ENO IF
371? ENO IF
3750 !
3753 Last_i5otope5$=RespQnse$<2)
3756 !
3759 Ref=Run_iso(Run,l) i "Reference" isotope (either nunerator or denominator of all ratios)
3762 Roughscan_done=l
3765 FOR 1=1 TO 8 ! ttatch the present-block's isotopes against previous to see if need a new rough-scan
3768 IF <Run_iso(Run,I)OLastblock_iso(I)) THEN RoughscanJone-0
3771 NEXT I
3774 IF SUWPeakH THEN Roughscan_done-0
3777 IF Roughscan_done=0 THEN
3780 HOT Peak= (0)
3783 MfiT Order (0)
3786 mi Lastblock.iso* (0)
3789 6GSU6 Hstart
3792 S=0
3795 FOR 1=1 TO 8
3798 SsStRun_iso(Run,I)
3801 NEXT I
3801 Pb_%78=(S=825 flNO Ref=206) ! if a Pb-206-207-208-201 block
3807 END IF
3810 !
3813 PRINTER IS Prtr(2)
3816 IF Change_curr OR Bea«_uindou OR Linit.grouth THEN PRINT
3819 IF Change_curr THEN PRINT "FILRMENT CURRENTS OFTER LRST BLOCK: <sa-C,sa-S,Preh-C,Preh-S)";Off_fil(l);Off_fil(2>;Off_fil(3):Off.

3822 IF Beafi_uindou THEN PRINT "BEflhSIZE TO BE RESTRICTEO BETUEEN";llnin;T;Unax; 11 U (for fil-currents<";F«ax;
3825 IF Linitjrowth THEN PRINT "HBKIMUf! PERMITTED GROUTH-RBTE OF BEdH IS";Maxgrouth; "MINUTE."
3828 PRINTER IS CRT
3831 Changed_el=0
383f !
3837 Gronk:FOR Blocknufibcr=l TO Nunberofblocks
3840 IF UPC$(Runclass$[l,2])="HF" THEN
38^B !
3846 ! Hafniuti runs only
3849 OUTPUT B-,lto$<0,l> ! restrict the Re-187 bean to <8U if 3 hafniun run
3852 URIT 6*Hu
3855 L=0 ! Re-18?
3858 Hu=0
3861 Correct(Ff$(*),f1(i$(*),Filanent(*.),f1agnet(L,2),0,l,Coarse(iag(0),Foc(*))
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3864 UfilT 1
386? Size(S,8,Q,6,6,l,100,1) ! 5 to 8 wits 18?
3870 IF Subflag)! IHEH Otic
3873 L=Rf ! ref-peak
3876 Correct<Ff$(*),Hfi$(*),Filafient(*),Magnet(L,2),0,l,Coarsefiag(l),Foc(*))
3879 UflIT 1
3882 ENB If
3885 !
3888 IF Block.nufiber)! IHEN Roughscan_done=l
3891 GOSUB Ngo
3894 IF Nornl ftND (BlocH) THEN
3897 FOR 1=1 TO N-l ! normalize to Ist-block value
3900 IF POS(Ratio$(I),UftL$(Bnorn» IHEH
3903 NorfialdHnorn
3906 Nornal(2H«era)*In«
3909 END IF
3912 NEXT I
3915 END IF
3918 HEX! Blocknunber
3921 !
3924 FOR K=l 10 4 ! change filafient-currents to specified after-run settings
3927 IF (K>2 OR Change_curr) fiND FilanentdOOOffJiKK) IHEH CfiLL Filanent<iO,OffJil(K>,.5,<K»
3930 NEK! K
3933 Correct(Ff$(*),Hfi$(*),Filafient(*),Hagnet(L,2),Hu,IJ,Coarsenag(L<)0),Foc(»))
3936 6010 BMC
3939 ! H++mmm+w++t+++++mmHmm++mmtmmmH+m+m*HH
3942 !
3915 !1find:60SUB Clearall 1 Request a new sanple to be rotated into position
3948 IF Run IHEH PRINT THBXYU, 18);"(press "aFNH$C"CONTINUE">a" with no response to escape)"
3951 fi=0
3954 LINPUT "ENTER IHE BRRREUt OF THE HEU SfflPLE, NUMBER OF FILRHEHIS FOR THIS SfiHPLE?",Input!
3957Parse(Input$,Ual(*>,Nir,puts)
3960 fl=Ual(l)
3963 IF fH THEN Skey.bnc
3966 IF fl<0 OR R>16 THEN 3978
3969 Safiple=fl
3972 Nfils=(Ual(2>=l>+2*(Ual(2)=2 OR Ual(2)=3)
3975 IF Nfils=0 THEN
3978 PRINT IRBXV(1,12);" PLEftSE ENTER 2 UfiLUES; IHE BflRRELt, BNO THE NUMBER OF FILRHENTS (1 OR 3)
FOR THE SftHPLE. "
3981 Clunk
3981 GOTO 3918
3987 ENO IF
3990 OUTPUT KBO;Clear$;
3993 Find(0,Sanple,Nfils,Subflag,Filanent(*),TineO>
3996 Changed_eH
3999 Lastfil=0
4002 IF Daly THEN Daly=l ! unless Oaly broken, don,t inherit last run's Oaly setting
1005 IF Block THEN Run=l+Run ! increnent Runft if took any data for previous sample
4008 IF Run)32 OR Run=0 THEN Run=l I flax. Runft is 32
4011 Run_nafie$(Run)=""
4014 Filnun=l
401? HftT Nornal= NornalO
4020 Block=0
1023 Focnun=0
4025 Lastrate=10
1029 Spike=0
4032 GOSUB Stdfocus
1035 Uhoop
4038 Zcro(Filanent(*),Zcro_tinc,Noise_tine,Oaly,Magnet(L,2),Peak_inter,Mu,Mn$(«),Collector$(*)>
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1011 RETURN
1011 !
1017 Stdfocus: ! Restore std-focus values for single or triple filanent sanples
1050 OH ERROR 6010 8ad_read
1053 RSSIGN IPathl TO "FOCUS:INTERNfiL"
1056 ENTER 8Pathl,Hfils;Foc(*>
1059 OFF ERROR
1062 PRINT "STRNORRO FOCUS-SETTINGS RESTORED'
1065 PRINT USING "K,2/,8(3D,3X),/,8<10,2X>,/VFOCUSING URIUES:",!,2,3,1,5,6,7,8,Foc(*)
1068 Correct<Ff$(*),Hn$<*>,Filanent(*),Magnet(L,2),nu,I_t,Coar5cnag(L<>0),Foc(*))
1071 RETURN
1071 !
107? ClearalbGOSUB Clearkeii
1080 OUTPUT KBD;Clear$; ! clear alpha screen
1083 OFF KBD
1086 GRfiPHICS OFF
1089 StripcharH
1092 RETURN
1095 !
1098 Skcy_bnc:Shiftlabcl(Stripchart,Sanple_naic$<*),Sanple,Run,Full_auto,Hfil5>
1101 OUTPUT 8;Mn$(Hu,I_t)
1101 GOTO Bnc.l
110? !
1110 Clearkey:! Undefine all softkeys & return
1113 FOR Iz=0 TO 19
1116 ON KEY Iz CflLL Clunk
1119 NEHT Iz
1122 RETURN
1125 !
1128 Bad_store:OFF ERROR ! failed disk-storage operation
1131 PRINT USING "2/,K";FNH$("UNRBLE TO STORE DflTfi ON DISK")
1131 Clunk
1137 URIT 2
1110 GOTO BncJ
111-3 Bad..read:OFF ERROR ! failed disk-read operation
1116 PRINT USING "2/,K";FNH$("UNfiBLE TO REflO OfiTR FROH DISK")
1119 Clunk
1152 URIT 2
1155 RETURN
1158 !
1161 Recouer_bnc:I_t=2 ! BMC key (kO) pressed during auto-running,
1161 PRINTER IS CRT ! so revert to BHC condition
116? Full_auto=0
1170 FronJso=Rf
1173 HNOBX
1176 OFF KEY
1179 Broop
1182 PRINTER IS Prtr<2)
1185 PRINT USING "/,K,/Y+<" Exited fron auto-running (BHC-key), '¥NClock_12$(TIME$(TIHEDRTE))a"
1188 GOTO Skeyjnc
1191 !
1191 Recouer_quit:OUTPUT KBO;Clear$; ! QUIT key (k.2) pressed during auto-run,
119? GRRPHICS OFF ! so quit this auto-run a go on to next
1200 Broop
1203 PRINTER IS PrtK2>
1206 PRINT USING V,K,/";""" Exited fron auto-running (QUIT-kcy), "aFHClock_12$(TIf1E$(TIMEDBTE»a"
1209 PRINTER IS CRT
1212 Uhoop
1215 OFF KEY
1218 (HN
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1221 PRINT TflBXYd,9>; "PRESS kl TO CONFIRM REQUEST TO QUIT THIS RUN RNO GO ON TO NEXT RUN,"
1221 PRINT TflBXY(l,ll):"PRESS k9 TO DENY REQUEST RND RESUME fiUTOMRTIC RUNNING OF THIS SflMPLE/
122? ON KEY 1 LflBEL " QUIT RUN" GOTO Quit
1230 ON KEY 9 LflBEL " ESCflPE" GOTO Resune.auto
1233 GOTO 1233
1236 !
1239 fluto:! ********************RUTOMfiTIC RUNNING SEGMENT***********************

1215 GOSUB Clearkey
1218 OFF KNOB
1251 DISP
1251 IF fluto THEN
125? PRINT USING "1B/,K,/";'PRESS k2 TO RESUME RUTOMfiTIC RUNNING UHERE YOU LEFT OFF,"
1260 PRINT USING "K,2/,K,2/,K";"PRESS kO TO COMPLETELY RE-STRRT RUTOMflTIC RUNNING,"/'PRESS k.1 TO REUERT TO MflNUflL RUNNING,
","PRESS k9 TO ESCRPE."
1263 ELSE
1266 PRINT USING "18/,1{)X,U/,1{)X,K";"PRESS kl TO STflRT RUTOMfiTIC RUNNING,","PRESS k9 TO ESCflPE."
1269 END IF
1272 GOSUB Clearkey
1275 ON KEY 9 LflBEL " ESCflPE" GOTO Skey>c
1278 IF fluto THEN
4281 ON KEY 2 LflBEL " RESUME RUTO" GOTO Resune_auto
1281 ON KEY 0 LflBEL " NEU flUTO" GOTO 1323
128? ON KEY 1- LfiBEL " MflNURL" GOTO 1305
1290 ELSE
1293 ON KEY 1 LflBEL u STflRT RUTO" GOTO 1323
1296 END IF
1299 GOTO 1299
1302 !
1305 fiuto=0
1308 Full_auto=0
till Spike=0
1311 i>2
131? GOTO SkeyjMic
1320 !
1323 OflTfl 1,1,1,0,1,0,0
1326 RESTORE 1323
1329 RERO fluto,I_t,Run,Repeat_run,Full_auto,OuMp_stripchart,DuMp_datagraf
1332 MflT Preheated* (0)
1335 GOSUB Clearkey
1338 ON KEY 0 LfiBEL " DEFINED" GOTO 1365
1311 ON KEY 2 LflBEL " NOT SURE" GOTO 1359
1311 ON KEY 1 LflBEL " UNDEFINED" GOTO 1359
1317 ON KEY 9 LfiBEL " ESCflPE" GOTO 1305
1350 PRINT USING "18/,16K,K,B/ K ;"flRE YOUR fiUTOMfiTIC-RUN UflRIflBLES DEFINED?"
1353 GOTO 1353
135fa!
1359 OFF KEY
1362 CftLL Runuariable5(Runuar(*),Run_nafie$(*),Runtype$(*),SaMple_naMe$(*),Run_order(*),Run_iso(*),l)
1365 IF Runwrd.lH OR RuntypeldK'" THEN
1368 PRINT USING "2/,K 5 2/";FNH$<"THERE RRE NO RUN UflRIflBLES IN MEMORY- NEED TO DEFINE OR GET FROM DISK ">
1371 Clunk
137* ON KEY 9 LflBEL " ESCflPE" GOTO 1305
1377 UfilT 3
1380 OFF KEY 9
1383 GOTO 1359
1386 END IF
1389 OUTPUT KBO;Clear!;
1392 !
1395 Just_outgassingal ! Is this auto-run sequence just for outgassing? If so
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4398 FOR 1=1 10 32 ! don't check the HU a don't uory about the bean-ualye.
1101 IF Runuard,!) RNO POS(UPC$(Runtype$(I)[l,8]),"OU16fiS")=0 THEN Just_outgassing=0
1104 NEXT I
1107 !
4110 IF HOI Justoutgassing IHEH
4113 CfiLL Hv(Mn$(*),Hu,0,Hu,I_t)
4116 ON KEY 0 LfiBEL " REfiOV" GOIO fiutcont
1119 ON KEY 1 LfiBEL " RECHEIT GOIO 4365
4422 ON KEY 9 LflBEL " ESCfiPE" GOIO 4305
4425 PRINT Tfl8XY(l,l1):"CHECK THflT THE M IS OK FOR RLL OF YOUR RUNS, RNB THflT THE BEflHUflLUE IS "aFNHSC'OPEN")
1128 GOIO 4128
1431 ENO IF
4434 !
4437 fiutcont: ! Uhere uariable indicates progran line where auto-running should be resuned if interrupted
4440 OFF KEY
4143 OFF KBO
1446 Uhere-0
1119 PRINTER IS CRT
1452 Outgas--PQS(uK$CRuntype$(Run)),"OUTGRS") ! just outgassing for this run
1155 Pregas=0utgas UNO (UPC$(Runtypc$(Run)El,l])="P B > I outgassing in preheat position
4158 IF NOT Pregas THEN
1161 Safiple=Run_order(Run) i sanple nunber (1-16)
4464 ELSE
4167 Sanple :: Sanple-M?*(Sarfple=i) ! to outgas in preheat position for barrel! N, rotate barrell n-1 into running position
4470 END IF
4173 Nfils=HRunvar(Run,l)>l) ! Nfils is 1 if a single-filanent sanple, 2 if a triple
1476 TypeO=Type
4479 Goer=0 ! until haue a satisfactory bean
1482 IF Outgas THEN flutfind
4485 !
1488 FOR Type=l TO 20 ! find appropriate elenent fron disk, assorting original disk in driye
4191 IF Ele«ent$(Type)0"" fiNO TRIH$(UPC$(Elencnt$(Typc)»=UPC$(Runtype$(Run» THEN 4545
1494 NEXT Type
119? ON ERROR GOTO 4518
4500 flSSIGN IPathl TO "TYPE:INTERNfiL"
4503 FOR Type*! TO 20 ! look at each elenent-file on disk (naybe changed?)
1506 ENTER IPathlJype;Runclass$,Niso,Hcoef<*>,Hagnet(*),Coarsefiag(*>,Peakjnter,flside,Rf,Nuclide$(*),Nornal(*)JnuJnterfere<*)^
yO
4509 IF TRIH$<yPC$(Runclass$»=TRIH$(UPC$(Runtype$(Run)» THEN 4515
1512 NEXT Type
4515 !
4518 OFF ERROR
4521 FOR I--2 TO 1 STEP -1
4524 PRINTER IS Prtr(I)
4527 PRINT USING "8/,K,00,K,8/ !l ;Cb$a" ELEMENT ' MaRuntype$(Run)&"' HOT RECOGNIZED -- RUN8",Run,Cn$
4530 NEXT I
1533 Superclunk
4536Uait(TinEOflTE,20,0,t1agnet(L,l),fiuto,Full_auto)
4539 GOTO Oo_next_run
4512 !
1515 OFF ERROR
1518 IF (TypeOOType) OR (Run=l) THEN GOSUB flutel ! get elenent-series fron disk if not already in netiory
1551 FOR 1=1 TO 2 ! check HU twice in case of dropouts
4554 CRLL Hy(t1«$(*),Hu,P,t1u,I_t)
4557 IF P OR (flBS(Hu-H«0)<20> THEN 4581
1560 NEST I
1553 !
1566 PRINTER IS Prtr(2)
1569 PRINT USING "3/,K,1B,K,8/";Cb$a" CRN'! RUN "&Elenent$(Jype)a" ELEMENT-SERIES fil HIGH-UOLTBGE OF ",Hy,Cn$
4572 Superclunk
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«?5Uait(TIHEDflTE,20,0,«agnct(L,l),fiuto,Full_auto)
1578 GOTO Oo_next_run
4581 !
1581 Spike=Runvar(Run,26)
4587 IF HOT HomalO(l) flNO HOT Spike flND RefORun_iso(Run,i) THEN Ref=Run_iso(Run,l) ! accept arbitrary reference-isotope if possib
le
4590 IF <Repeat_run=0) flHO (TypeOOType) THEN GOSUB Stdfocus
1593 Oaly=Runuar(Run,5>
4596 Rb_like=(Nfils=2 AND Run«ar(Run,2)<>187 flND Runuar(Run,3) RND Runvar(Run,1)) ! treat as an "Rb" run if a triple with a non-Re f
ocussing isotope
4599 ! for an "Rb-like" run, the center~fil is taken up until a non-Re bean of specified intensity is found, then left at that curre
nt throughout the run
4602 IF Spike THEN
4605 Uhichspike(Spike,l,Subflag)
4608 IF Subflag THEN
1611 flutospike_error:PRINTER IS Prtr(2)
4614 PRINT USING "2/,3a),10/";Cb$a" CfiN'T GET SPIKEt ";Spike:" FROM DISK. RBORTING RUH .ICnl
1617 Superclunk
4620 lifilT 20
1623 GOTO Oo_next_run
4626 ENO IF
1629 END IF
4632 !
4635 PRINTER IS CRT
4638 !
4641 Correct(Ff$<*) f Hn$(*),Fila(ient<*),Magnet(Rf,2),0,l,Coarse(iag<L<>0),Foc(*)>
1614 lihere=l

4617 fiutfind:OUTPUT KBB;Clear$;
1650 OFF DELBV
4653 PRINTER IS Prtr<2)
4656 IF Run=l THEN PRINT USING "6/,7K,5(K>,6/";"  fiUTOflfiTIC RUNNING STflRTEO flT ",FHClock 12$(TIt1E$(TIt1EORTE)),", ",OfiTE$(TIt1EOfl
TE)," -"

4659 IF Run)l flND HOT Outgas THEN PRINT USING U 3/,10X,7(!0,2/";"  STflRTEO RUNS n ,Run," RT ",FNClock_12$(TIt1E$(TIt1EDRTE)),", ",0
HTEKTIflEDBTE),'
4662 PRINTER IS CRT
4665 IF NOT Repeat_run THEN
4668 FOR 1=1 TO 2
4671 Find(0,Safiple,Nfils,Subflag,Filanent(*),Ti(ieO)
4671 IF Prcgas OR Subflag-0 THEN Found_sanple
4677 PRINT USING n K,X,D,X,K,/V**** FfllLEO TO FINO SflHPLE OH TRY!!",I
4680 NEXT I
4683 IF Subflag THEN
4686 FOR P=2 TO 1 STEP -1
4689 PRINTER IS Prtr(P)
4692 PRINT USING "4/,3(K),4/":Cb$a"******* COULDN'T GET CONTflCTS FOR SflHPLE flT BBRRELI ".Sanple," «««***# 11&Cn$
4695 NEXT P
4698 Superclunk
4701 ilait(TIt1EDRTE,20,0,f1agnet(L,l),fluto,Full_ai!to)
1704 GOTO flbort
4707 ENO IF
4710 END IF
4713 !
1716 !
4719 Found_saMple:Focnun=0
1722 LastfiH
4725 8adflag=0 ! no lost contacts yet
1728 Fail_checkflags-0
4731 IF NOT Outgas THEN
4734 Sanple_nane$(Sanple)=Run_nane$(Run)
1737 Zero(Fila(ient(*),Zero_tiMe,Noise_tiMe,Oaly,!1agnet(Rf,2),Peak_inter,t1u,t1fi$(*),Collector$(*))

28



1710 IF Subflag THEN ! bad zeroes- can't run
1713 Superduperclunk
1?% GOIO Recouerjnc
1719 END IF
1752 END IF
1755 !
1758 Uhere=2
1761 PreheatrCfiLL Flag(Flag(*),Hu) ! take up preheat filanent-currents
1761 Preheat_sanple=Sanple+H6*(Sanple=16)
1767 F=3*«Runuar<Run,21X>0) flHO <Runvar(Run,25H>>M*(Run«ar<Run,25X>0) ! triple or single?
1770 IF F=1 flNO «Flag(2)=l) OR (Flag(2)=3)) IHEH ! triple-filanent
1773 CflLL Filanent<60-50*(Runuar<Run,2Wl.5),Runuar(Run,21), .5,3)
1776 END IF
1779 IF <F=3 fiNO Flag(2M) OR (F=1 fiHO Flag(2»l) IHEN ! take up sanple filanent(s)
1782 U=21+F
1785 IF Run«ar(Run,U»1.5 IHEH CflLL Filanent(30,.?,l,(F))
1788 R=Runuar(Run,U)-Fila«ent(F) ! regaining anperes to be gained
1791 CfiLL Filanent(lG,Runuar(Run,UK7*R,.4,(F)) ! next W. at rate 10
1791 CfiLL Filanent(3,Runvar(Run,UK2*R,.1,(F)) ! next 20Z at rate 3
1797 CfiLL Filanent(l,Runuar(Run,iJ),.1,(F)) ! last lOX at rate 1
1800 EHB IF
1803 IF Filanent<3».3 IHEH Preheated(Preheat_sanple,lKilanent(3)
1806 IF Filanent(1)>.3 IHEH Preheated(Preheat.sanple,2)=Filanent(1)
1809 IF Filanent(3».3 OR Filanent(4)>.3 IHEH OH OELflV 60*120 GOSUB Offjreheat ! turn of preheat-fils after 2 hours
1812 !
1815 Uhere=3
1818 Filup: ! bring filanent-currents to running tenperature
1821 HUT Nornal= HornalO
1821 !
182? GOSUB Key_escape
1830 GOIO 1818
1833 !
1836 Key_escape:OH KEY 0 LflBEL " BHC" RECOUER Recouerjnc
1839 OH KEY 1 LRBEL " HEHI RUH" RECOUER Recouer_quit
18^2 RETURH
1815 i
1818 IF Outgas IHEH ! just outgassing
1851 BlocH
1854 Fill=l+2*Pregas ! filatent 8s for outgassing- center
185? Fil2=2+2»Pregas ! " " " " sides
1860 Fil=Fill*(Run«ar(Run,l)=l)tFil2*(Runuar(Run,l)=3) ! sa»ple filanent (center or side)
1863 OUTPUT 8 USING "18,1Z";Ff$(Pregas,2),200 i put .2 anps thru side-fil for valid flag-check
1866 IF Fil=2 IHEH CfiLL Filanent(20,Runuar(Run,4),.25,(Fill)) ! takeup cf of triple
1869 CfiLL Filanent((Runuar(Run,7)>,Runuar(Run,6),.25,(FiD) i takeup sanple-fil
1872 Uait(TIhEDflTE,Runwr(Run,8)*6fl,Filanent<Fil),Hagnet(L,l),fluto,Full_auto)
1875 CfiLL Filanent((Runuar(Run,10)),Runvar(Run,9), .25,(Fil»
4878 Uait(TIHEDflTE,Runuar(Run,ll)*60,Filanent(Fil),Hagnet<L,l),fluto,Full.auto)
1881 PRIHTER IS Prtr(2)
1881 PRIHT "Sanple at Barrel8";IfiB(18);Safiple;IfiB(22); u Outgassed at";IRB(31);Filanent(Fill)-,IfiB(1l);"finps (Center)"
4887 IF Filanent(Fil2) THEH PRIHT ", ";IfiB(56);Fila»ent(Fil2)",IflB(63);"Hfips (Side)";

1893 PRIHTER IS CRT
1896 GOTO Do_next_run
1899 EHO IF
1902 !
4905 IF Spike THEH Hfil Hor»al= (0)
1908 Blocked
1911 GOSUB Crtlabel
1911 StartjjaiHIHEOflTE
191? StarHine-TIIIEDflTE ! for assigning tines to data-blocks
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4920 IF Nfils=2 THEN ! triple-filanent run
1923 ! Center-filanent take-up for triple-filanent runs
1926 IF Runvar(Run,2)=0 IHEH L=0
1929 IF Runvar(Run,2) THEN
1932 FOR L=0 10 Niso ! find focussing-pcak indexl
1935 IF Hagnet(L,l)=Runvar(Run,2) THEN 1950
1938 NEXT L
1911 GOTO abort
191* END IF
191? !
1950 Cf_iso=L
1953 !akeup_cf:Uhere=1
1956 L=Cf_iso
1959 IF HOI Repeat_run IHEH
1962 Barrel_wiggled=Q
1965 R-100-90*Rb_like
1968 !
4971 ! take up center-filanent to target-current
1971 IF Preheated(Sanple,l) IHEH CfiLL rilanent(2*R,Preheatcd(Sanple,l),.5,l)
4977 CfllL Filanent<R,Rurwar<Run,4>,.1,l)
4980 IF Subflag flHO Barrel.uiggled IHEN Rbort
4983 IF Subflag flHO HOI Barreljiiggled IHEH
4986 Uiggle.barrel(Barrel_position,Hfils,I_t,Flag(*),nn$(*))
4989 IF FHFiltest(Nfils,Flag(l))=0 IHEN flbort
1992 GOIO 4977
4995 END IF
1998 EHO IF
5001 Iuneup_cfonly5Uhere=5
5001 IF Runuar(Run,2) fiND Runuar(Run,3) IHEH I work with focusing isotope
5007 IF Rbjike IHEH ! a triple-filanent rubidiufi-like run: take up cf to get specified isotope bean fron turned-off sides
5010 ! wait 1 ninute, get a (non-Re) bean by increasing the center-filanent only (sides only)
5013 Uait(TIMEDflTE,60,Fila«ent<l),ttagnct(Cf_iso,l>,Ruto,Full.auto)
5016 REPEfil ! center-focus on beao, adjust to required beansize, pausing
5019 ! euery 0.3 anps to re-center & re-focus.
5022 Center_peak(0,Cf_iso) ! center on focusing isotope
5025 Focus(3,2,l,Focnufi)
5028 I (Rb-like triple): get the ftiniftuft center-filanent-only Rb bean (or up to 2 tines the specified bean)
5031 Si2c(Run«ar(Run,3),Runuar(Run,3)*2,0 I Filanenl<l)+.3,Filanent<l>+.3,1,2,30)
5031 UHIIL Subflag<2 OR Fila«cnt(l»6.B OR Filanent(l»l.5*Runuar(l,1)
5037 ! «ax. pernissible CF current is 1.5x initial CF current
5010 IF Subflag)! IHEN flbort
5013 ELSE ! not a triple-fil, Rb-hke run
5016 !
5019 REPEfil
5052 Center_peak(0,Cf_iso) ! center on the center-fil-only peak (Re-187)
5055 Focus(3-2*(Repeat_run=l),2,l,FocnuM)
5058 Sizc(Runuar(Run,3)/l.l,Runuar(Run,3>*l.l,0,Filaflcnl(l>+.3,Filaflent(l)+.3,1,10,5) ! adjust the cf-only bean size to wit
hin */- 10J! of spec.
5061 UNTIL Subflag<2 OR Filanent(l)>6.5
5061 IF Subflag)! THEH flbort
5067 Focus(3,2,l,0)
5070 END IF
5073 ENO IF
5076 END IF
5079 !
5082 S=0 ! calculate sun of isotope-ualues to see if a Pb-4-6-7-78 run
5085 FOR 1=1 TO 8
5088 S=StRun_iso(Run,I)
5091 HEHI I
5091 L=Rf ! work with reference-isotope
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527? Order(NH ! order of data-taking isotopes in Magnet array
5280 6010 5289
5283 END IF
5286 NEXT J
5289 NEXT I
5292 RETURN
5295 i
5298 LOOP
5301 CfiLL Raugh(l,Peak(*),E,Oata_daly,N,Grder(*)>
5304 IF E THEN ON 1+fiuto GOTO Bnc,Recouer_bfic
5307 Rank(Rp,Peak(*),L,N,t1ip,Ref,Order<*>,Hagnet(*))
5310 Centcr_pcak(l,L)
5313 Focus(3,2,l,Focnun)
5316 Enter_bean(Counts,t1y,L,l,0)
5319 IF tluHO THEN
5322 CfiLL CenterJarrel(Sanple)
5325 IF Subflag=l THEN fibort
5328 ENO IF
5331 GRflPHICS OFF
5331 EXIT IF Subflag=0 OR Subflag=1
533? IF Filafient(Nfils))Runuar(Run,13) THEN fibort
5310 CfiLL Fil3nent(100-99»Rb_like l Filanent(Nfils)+.l-.05*Rb_like,.25,Nfils) ! if no bean, raise filancnt current a try again
5313 END LOOP
53% !
5349 CfiLL Rough(i,Peak(*),E,Qata_daly,N,Order(*)>
5352 IF E THEN ON 1+fluto GOTO Bnc,Recover_bnc
5355 Rank(Rp,Peak(*),L,N,t1ip,Ref,Or<ier(*),t1agnet(*>>
5358 Centerj>eak(l,L>
5361 !
5364 Retake: ! Pre-data-taking bean tuneup, all blocks
5367 Uhere=12
5370 Goer-1
5373 I>1
5376 flbort_count=0
5379 TargetsFiloient(Nfils>+(Block>0)*Runuar(Run,18)*(Occay<Runuar<Run,23» ! neu sanple-fil. current
5382 L=Hip ! uork uith the Most-intense peak for bean tune-up ft beansize checks
5385 Correct(Ff$(*>,nn$(*),Filanent(*> l Hagnct(L,2) i nu l l,Coarsaiag(l>,Foc<«))
5388 Ff=Filanent(Nfils)
5391 GOSUB Crtlabel
5391 IF fiBS(Target-Ff)).0001 THEN CfiLL Filanent(2,Target,.25,Nfils)
5397 GOSUB Checkflags
5100 GOTO Check.re
5103 l
5106 Checkflags:FOR 1=1 TO 3 I check flags 3 tines in case of GPIQ dropouts
5109 CfiLL Flag(Flag(*),Hu)
5412 Ok=FNFiltest(Nfils,Flag(D)
5415 IF Ok THEN
5418 Fail_checkflags=0
5121 RETURN
5421 ENO IF
512? UfilT 2 ! wait 2 seconds before next check
5130 NEXT I
5133 PRINTER IS Prtr(2)
5136 PRINT USING "5/,13X,K,5/Y***** FfllLED 'CHECKFLRGS' FILfitlEHT-FLfiG TEST
5139 PRINTER IS CRT
5112 Fail_chcckflags=l
5115 GOTO fibort
511^ !
5151 Check._re:JF (Nfils=2) fiND (Runuar<Run,2M87> THEN
5151 Uhere=13
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5097 Pb_4678=<Ref=206)*<S=82S> ! Pb_1678=l if a Pb~2Q&/207/208/201 run
5100 Correct(Ff$(*),!1n$(*),Filanent(*),!1agnet(L,2),0,l,Coarsenag(i),Foc(*))
5103 !
5106 Uhere=6
5109 Currl:Barrel_wiggled=G
5112 6RBPHICS OFF
5115 IF Runuar<Run,6XFilanent<Hfils> IHEH Curr2
5118 IF Runuar(Run,6»1.5 fiNO Runuar(Run,7X30 IHEH CflLL Filafient(30,.7,l,Nfils) ! take up to .7 anps rapidly if target/1.5 anps
5121 IF Preheated(Sanple,Nfils»rilawent(Hfils) IHEH CfiLL rilanent(2*Runuar(Run,7),Preheated(Sanple,Hfils),.1,Nfih)
5124 Uhere-7
5127 Curr_la:CfiLL FilarientURunvar(Run,7)),Runuar(Run,6>,.25,Hfils) ' first target-current for sanple filanent(s)
5130 IF Subflag flHG Barreljaggled IHEH flbort
5133 IF Subflag flHO HOI Barrel.uiggled IHEN
5136 yiggIe..barreI(Barrel_position,Hfils,l_t,Flagf*),f1n$(*))
5139 IF FHFiltest(Nfil5,Flag(l)>=0 IHEN fibort
5112 Barrel_wiggled=l
5115 6010 5127
5118 END IF
5151 StartjaiHItOflTE
5151 I
515? Uhere=8
5160Uaitl:Uait(Start_uait,Runwr(Run,8>*60,Filancnt(Hfils),Magnet(L,l),fluto,Fuil_auto>
5163 !
5166 Uhere=9
5169 Curr2:Barrel_wiggled=0
5172 IF Runwar(Run,9XFilanent(Hfils) IHEH Start
5175 CfiLL Filafient((Runuar(Run,10)),Runuar(Run,9),.25,Nfil5) ! second target-current for sanple filanent(s)
5178 IF Subflag fiND Barrel_uiggled IHEN flbort
5181 IF Subflag BNO HOI Barrel_uiggled IHEH
5181 Uigglc_barrel(Barrel_position,Nfils,I_t,Flag<*),Mn$(*))
5167 IF FHFiltest(Hfils,Flag<l))=0 IHEN Bbort
5190 Barrel_uiggled-l
5193 6010 5175
5196 END IF
5199 Start_Hait=TIMEOflTE
5202 !
5205 Uhere=10
5208 Uait2:Uait(Start_uait,Runuar(Run,ll>*60,Filanent(Hfils),H3gnet(L,l>,(luto,Fijll_auto)
5211 !
5211 !
5217 Start:yhere=ll ! filanents at running-currents, start tuning-up beaft
5220 60SU8 Mstart
5223 IF H<2 IHEH
5226 FOR 1=1 10 2
5229 PRINTER IS Prtr(I)
5232 PRINI USING "10/,6X,K,8/";" PROGRRfl ERROR - INUflLIO ISOTOPES PfiSSEO FROM RUN ijflRlfiBLES "
5235 NEXT I
5238 PRINTER IS CRT
5211 Superduperclunk
5214 GOTO flbort
5217 EHO IF
5250 60TO 5298
5253 !
5256 Mstart:Good_blocks=0
5259 Ucrygood_blocks=fl
5262 N=0
5265 FOR 1=1 TO Hiso ! calculate nunber I order of data-taking isotopes in the fi-array
5268 FOR H TO 8
5271 IF (Run_iso(Run,JX>0) flHD (Magnet(I,l)=Run_iso(Run,J)) IHEN
5271 Ni+1
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5631 Hu=H*Oaly_ok(Order(K)) 
5631- OUTPUT 8;Hn$<Hu,I_t) 
563? IF Mu<M THEN UflIT 6 
5610 Center_peak«H),Order(K)) 
5613 IF Subflag=1 RND NOT fiuto IHEH Skey>c 
5616 IF Subflag=l flND fluto RND K=l IHEN GOSOB Checkflags
5619 Badcenter:IF Subflag=l flNO NOI fiuto IHEH Uncentered_pks(KH I couldn't center on Kth isotope
5652 IF NOI fluto RND H fiNO (Blocknunber/HNT(Blocknunber/D OR Focnun=0) IHEN CflLL Focus(2,l,l,Focnun) ! focus every 1th block 
or if unfocused

5655 IF Beanjdndou fiNO NOT fluto flND <H> flND <Blocknu«ber)l) THEN 
5658 L=Hip ! restrict beansize to specified window (nanual only) 
5661 Size(Unin,Unax,0,6,(Ffi3x),Nfiis,10,15) 
5661 IF SubflagH THEN flbort 
5667 END IF
5670 IF KOI BNO Subflag flND Buto THEN
5673 PRINT Nuclide$(Order(K));hagnet(Order(K),l);"NOT EXPLICITLY CENTERED";CHR$(13)aCHR$(10) 
5676 Hagnet(K,2)=f1agnetO(K)-«agnetO(f1ip)+tlagnet<Hip,2) 
5679 END IF 
5682 NEHT K 
5685 !
5688 IF NOT fluto RNO SUTKUncenteredjksH THEN
5691 PRINT USING "2/,K,2/";FNBl$("*********CHN'T CENTER BNY PEflKS***********") 
5691 Superclunk 
5697 GOTO Bnc 
5700 END IF 
5703 !
5706 Scan_all ::fluto*(Block{2)t(NOT fluto)*((Roughscan_done--:0) OR (SUH(Peak)=0)) !=0 if rough ratios of these isotopes are already know 
n
5709 CflLL Rough(Scan_all,Peak.(«),E,Data_daly,N,Order(«)) 
5712 IF E THEN ON l+fluto GOTO Bnc,Recooer_bnc 
5715 FOR 1=1 TO 8
5718 Lastblock_i5o(IHun_isQ<Run,I) 
5721 NEHT I
5721 IF Scan_all THEN ! calculate rough ratios 
572? Rank(Rp,Peak(*),L,N,Hip,Ret\Order(*),«agnet(*)> 
5730 FOR 1=1 TO N
5733 IF 1)1 THEN PksHitch_ratio(I-l)=Peak(l)/'Peak(I> 
5736 Data_iso<I)=«agnet(Order(I),l) 
5739 NEHT I
5712 IF Pb_1678 flNO Bata_iso<1X>2Q1 THEN Pb_16?8=0 ! don't treat as natural-Pb run if 201 isn't the least-intense peak 
5715 ELSE ! calculate beansizes for all peaks using first rough-scan ratios 
5718 FOR 1=2 TO N
5751 Peak(I)=Peak(l)/Pksuitch_ratio(I-l) 
5751 NEHT I 
5757 ENO IF
5760 IF Peak<l)<«Dalv=Q)*HMOalv>Q)*2) THEN ! if HIP-center didn't recalibrate nag-settings, nornalize nag-settings for all other 
isotopes to HIP 
5763 FOR 1=1 TO Niso
5766 IF lOHip THEN Hagnet(I,2)=HagnetO(I)tt1agnet(t1ip,2)-t1agnetO(Hip) 
5769 NEHT I 
5772 ENO IF 
5775 !
5778 Take_data:Uhere=l? ! take isotope-ratio data 
5781 GOSUB Printline 
5781 Ualid_block»Block
5787 IF Fil_in=Filanent(Nfils) flNO Oata_daly=0aly_out flND NOT Pb_16?8 flND (TIHEDRTE-Blockend_t<24<J> flNO ((NOT fluto;*(81ock.nu«ber)l) 
OR fluto*(Block>0)) THEN 
5790 Share.bkgrds^l 
5793 ELSE
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5157 Rel:L=0 ! adjust size of Re-187 bean using center-filanent
5160 Correct<rf$(*),nn$(*),Filancnt(*),Magnet(0,2),Mu,l,Coarsenag'1 0),Foc(*))
5«3 URIT 2
5166 Size(Runuar(Run,3)/l.l,Runuar(Run,3)*l. 1,0,10,6,1,10,15)
5169 IF Subflag)! IHEH fibort
5172 Correct<Ff$(*),Hn$<*),FilaMent(*),nagnet(nip,2),Mu,l,Coar5aiag(l>,Foc^))
5175 EHO IF
5178 UfilT 2
5181 !
5181 Sfl:L=t1ip ! adjust sanple-fil-currents for specified bean
5187 yhere=H
5190 IF Block»0 IHEH
5193 REPEflT
5^96 ! bean-size adjust before Ist-block: re-check for HIP every .1 anp, in
5199 ! case of large isobaric interferences
5502 Size(Runuar(Run,H),Runuar(Run,i5),ftBS(Runvar(Run,17)),Runuar(Run,16>,FilaMent(Hfils>+.i,Nfils,(Runuar(Run,10)),10)
5505 Sizeflag=Subflag
5506 IF Sizeflag>2 IHEH fibort
5508 CflLL Rough(l,Peak(*),E,Data_daly,H,Order(*))
5511 IF E IHEH Recoverjnc
5511 Rank(Rp,Peak(*),L,H,!1ip,Ref,GrdeK*),riagnet<^)
551? UNTIL Sizeflag(2 OR Filanent(Hfils)Hunuar(Run,13)
5520 IF SizeflagH IHEH fibort
5523 ELSE
5526 IF Reduced_current=0 IHEH CfiLL Size(Runuar(Run,H),Runuar(Run,lB),flBS(Run«ar<Run,17»,Runuar(Run,16),Runuar^Run,13),Hfil5,(Ru
nuar(Run,16)>,10)
5529 ! Bean-size adjust after Ist-block
5532 IF Subflag)! IHEH fibort
5535 EHO IF
5538 Subflag=0
5511 Start_uait=IIHEORIE
5511 IF Block IHEH CfiLL Center_peak(l,L)
551? CfiLL Decay(Reduced_current,Flash,RunvaKRun, 11),RunvaKRun,23), 12,Block)
5550 IF Subflag IHEH flbort
5553 IF Block<2 OR Flash OR Block/HHKBlock/l) IHEH ! focus 1st block, euery 1th block a after flash
5556 Center_peak(l,L>
5559 Focus(3,l,3.,Focnun)
5562 EHO IF
5565 IF Block/6=INI(Block/6) IHEH
5568 Center_barrel(Sa«ple) ! center barrel euery 6th block
5571 IF Subflag=l IHEH fibort
5571 EHO IF
5577 IF flBS(Ff-Filanent(Nfils»<.0001 OR Blcck=0 IHEH
5580 IF Reduced_current-0 IHEH CfiLL Size(Runuar(Run,14),Runuar(Run,15),fiBS(Runrar(Run,17)>,Runuar(Run,16),Runuar<Run,13),Hfils,(Ru
nuar(Run,10)),10)
5583 IF Subflag)! IHEN fibort
5586 EHD IF
5589 !
5592 IF Block=0 IHEN
5595 Ouait:Uhere=15 I"0filfi-Ufill"
5598 IF Runvar(Run,12) IHEH CfiLL Uait(Start_wait,Runwar<Run,12)*60,Filanent(Nfils),Magnct(L,l),fluto,Full_auto)
5601 EHO IF
5601 !
5607 Go:Uhere=16 ! final peak-centering 8, quick scan before data-taking block
5610 GRfiPHICS OFF
5613 Hsets=Runvar(Run,22)
5616 !
5619 Hgo:«fil Uncentercd_pks= (0)
5622 Hip=0rder(l)
5625 FOR K=2-(H01 Block) OR (HOI Huto) 10 H
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5961 IF flver(I)X) IHEH ! protect against zero-to-power error 
596? IF fiuer(D A Iny<f1inrat THEN f1inrat4er<I> A Inv 
59?0 END IF 
5973 NEXT I
5976 IF HinratU IHEH t1ipbean=Pk/I1inrat 
5979 IF HinratM IHEH Mipbean=Pk
5982 IF Hipbeafi>Runuar(Run,H> IHEH Uerygood_block5=M!erygcod_blocks ' Iblccks with good signas at MIPMHBEfitl 
5985 !
5988 OUIPUI 8 OSIHG "1fi,1ZY$Of1U",Gocdjlocks ! display I of good blocks on the sysnon 
5991 FOR 1=1 10 Goodjlocks ! tootle once for each good block 
5991 IF 1)1 IHEH UflIT .0? 
599? BEEP 660, .05 
6000 BEEP 720, .05 
6003 BEEP 660, .05 
6006 HEHI I
6009 IF Block<Runuar(Run,2G) IHEH ! hauen't reached MX! BLOCKS yet 
6012 IF <Good_blocks<Runuar<Run,19)) IHEH Retake ! take nore blocks if required
6015 IF Uerygood_blocks<Runuar<Run,19) BND Rurwar(Run,17XO IHEH ! if default bean <0, then try and get good blocks with bean>nin 
bean
6018 Runuar(Run,17)=Runuar(Run,H) ! default-bean = nin bean 
6021 6ood_blocks=Uerygood_blocks ! reset good-block counter 
6021 6010 Retake 
602? EHO IF 
6030 EHD IF 
6033 !
6036 Quit: ! finished with data-taking for this run 
6039 IF Block=0 RHD HOI Outgas IHEH fibort 
6012 IF Block>1 fiHD HOI Outgas IHEH
6015 Printres(Prtr(2),Run,E) ! print out results for this run 
6018 Ruerage(l,Hornal(*),Canduttp,E,(Run),Prtr(*)) ! calculate wtd averages for this run 
6051 EHD IF 
6051- !
6057 Do_next_run:IF Run=32 IHEH Finish ! 32 runs nax. 
bOSO IF Run_order(l+Run>=0 IHEH Finish ! if no next-run defined 
6063 Repeat_run = (Run_order(Run+l)=Sanple) !=1 if next run will re-use this sanple
6066 IF Repeat_run IHEH Run«ar<l*Run,9) aMflK«Filanent<Hfils)),(Runuar(l+Run,9))) ! don't decrease fil-currents if reusing sane sa 
«ple
6069 Run=hRun ! go on to next run 
6072 IF HOI Repeat_run THEN CfiLL Zero_fils<Filanent<*)) 
6075 GOIO Rutcont 
6078 ! 
6081 !
6081- fibort: ! If flags OK, abort this run, print cut nachine-status data, & go to next run. But first, put 0.2 anps 
through any fils with

6087 ! less than 0.2 anps, & check the filanent-flags. 
6090 GRAPHICS OFF 
6093 MflT Orig_fil= Filanent 
6096 FOR 1=0 10 1 
6099 FOR M 10 2
6102 IF Fil»ent(ItZ*HX.2 IHEH OUIPUI 8;Ff$(I,J>,200 
6105 HEHI J
6108 HEHI I
6109 IF HOI Fail.checkflags IHEN
6110 CfiLL Flag<Flag(*),Hu)
5111 UflIT 2
6112 EHO IF
6111 Enter_beaft(0,f1u,l,I_t,l)
6117 IF Mu)5 fiHD Fail.checkflags THEH OH l*(Uhere=12)t2*(l)here=16) GOIO 6120,Check_re,8adcenter
6120 IF FHFiItest(Hfils,Flag(l))=0 IHEH
6123 Badflag-l'Badflag
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5796 Share_bkgrds=0
5799 END IF
5802 i share backgrounds between blocks if 1) filanent-currents renaln unchanged, 2) collector is the sane, 3) no nore than 1 ninut
es have elapsed
5805 !
5808 Start jlock=JIt1E08IE ! starting-tine of block
5811 Fil_in»Filanent(Nfils)
5811 !
581? ! fake isotope-ratio data
5820 Data(Decay,Runjiafle$(Run),Ln,Blocknu^
n)
5823 !
5826 IF Bnc_out IHEH Recouerjnc
5829 IF Next_run IHEH Recover.quit
5832 IF HOI fluto RNG Badjressure IHEH Bnc
5835 Blockend_t=JIHEDflTE
5838 Block_tine=((Blockend_t+Start_block>/2-Start_ti(ie)/60 ! "tine" of block, in ninutes
5811 GOSUB Printline
5811 Daly_out*Data_daly
581? Reduced_currcnt=0
5850 IF HOI Spike IHEH PRIHI USING "2/"
5853 PRINTER IS CRI
5856 IF BlocHalidJlock IHEN ON fluto+1 GOIO Bnc,Resur,e '. If didn't complete block
5859 FOR I=N TO 7
5862 RccdH
5865 Signa$(lK"
5868 Belta$(IX"
5871 Ratio$(IX'"
5871 RyerdH
5877 HEHI I
5880 Hn»H*(SpikeOO)*(l+(Spikedrun_iso(3)<>0» ! add ratios if a spiked run
5883 IF Spike IHEN CflLL Spikecorr(fluer<0,Last_aver<*),Ratio$(*),Rcc(*\Lacc(*),Last_ratio$(*),Dclta$(*),Prtr(*),(N),Block)
5886Uritedata(fluer(*),Raho$(*),Ffile,Run_nane$(Run),Sigr^<*),Oclta$<*),flcc(»),Pk,BlockJinc,Filanent(Hfils)^^
,Data_collcctor,Prtr(*»
5889 IF NOT fiuto RHD Linit.growth RHD (Decay>Haxgrowth) IHEH CfilL Reduce(0,(ttaxgrogth),Filanent<*),Runuar(Pun,18),Hfil5)
5892 ! nax. pemissible bean-growth is Ix 'HflX GROWTH' for BEfifDHIHBERH &Block>l; 2x for OEFBER!1<BERH<f11NBERH &Block>l; 3x f
or BEfitKOEFBERH
5895 IF fluto fiHO ((Pk>'flBS(Runwar(Run,17») OR (Decay>=3*Runuar<Run,23») IHEH
5898 IF <Decay>2*Rumar(Run,23» OR (Decay)Runuar(Run,23))*(Pk>Runuar(Run,H)) IHEH
5901 Rcducc(Reduced_current,Runuar(Run,23),Filanent(*),Runuar(Run,18),Nfils)
5901 EHO IF
590? END IF
5910 !
5913 !
5916 Resune:IF (BlocH) RHD fluto IHEH Retake
5919 IF HOI Ruto IHEH RETURN
5922 !
5925 FOR M TO N-l ! test to see if precision or ratios for this block is ok
5928 Signa=FHSigpar(Signa$(J)) ' returns signal, negative if w/in theor.Units
5931 S=Runuar(Run,21) ! nax. acceptable signanean/i
5931 IF S>=0 IHEH ! theoretical Units OK in all cases
593? IF S<Rcc(J) RHO Signa>0 THEN 5988
5910 ELSE I theoretical hnits only OK if within tolerance
5913 IF RBS(S)(Rcc(J) IHEH 5988
5916 EHO IF
5919 HEHI J
5952 !
5955 Good_blocks=Good_blocks t l != $ blocks with OK signas so far
5958«inraH.E^99 I find size of HIP
5961 FOR 1=1 10 H
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!OH,3<rs),l?/";FNClockJ2$(TinE$(TinEBfi!E)),", ",OfiTE$(TIf1EDfiTE) 
6303 PRINTER IS CRT 
6306 GRAPHICS OFF 
63Q9 PRINT USING "l8/,21lR,/,K,/,240R,1/";""aRPT$<"*",2H]),RPT$("*",25)a" flUTOnRTIC RUNNING FINISHED "aRPT$<"*",25),RPT$("*',2HJ>
a u "
6312 FOR 1=1 TO 10
6315 Uhoop
6318 NEXT I
6321 t1u=0
632^ I_t=2
632? OUTPUT 8;Hn$(0,2> ! switch to cup, integration-tine of 0.2 seconds
6330 CRLL Filanent(1000,0,0,l) ! turn off center-fil
6333 CRLL Fiianent(100Q,0,0,2) ! " " side "
6336 DISP ! to delete invalid fil-curr display
6339 IF Run)l THEN GOSUB Result
6312 fluto=0
6315 Full_autos O
6313 PRINT USING "l8/,21lfi,/,K,/,21lfi,8/";""aRPT$("*",210),RPT$("*",25)a" RUTOMIC RUNNING FINISHED "aRPT$("*",25),RPT$("*",21fl)a H "
6351 CRLL Pattern 
6351 GOTO Bnc
635? !
6360 CrtlabehPRINTER IS CRT
6363 OUTPUT 2;Clear$;
6366 PRINT USING "9f!,2D,15R,l5K,6R,2B,K,/"-,"BflRRELl"aCi$a" ",Sanple," "8,Cn$a" ua.Run_natte$(Run)El,1{)],"BLOCK8"aCi$,hBlock,Cn$ 
6369 RETURN
63?2 !
63?5 PrinttinerPRINTER IS Prtr(2);UIBTH (80)
63?8 PRINT USING "K,i<";CHR$<2?)a"akOS",RPT$<T,2?)a" ":FNClockJ2$<TI«E$(TMOf!TE))a" naDRTE$(TIf1EDflTE)a" "aRPT$("H",28)
6381 RETURN 
638^ !
6387 Off_preheat: ! turn preheat filanents down to zero
6390 IF Filanent(3) OR Filanentd) THEN PRINT USING "5/,6H,K,2/":CHR$(130)&"PREHERT-FILei1ENTS HflUE BEEN ON FOR TUO HOURS- TURNING 
OFF"aCHR$(128)

6393 IF FilanentG) THEN CflLL Filancnt(20,0,0,3> I center-preheat
6396 IF Filanentd) THEN CflLL Filanent(20,0,0,1) ! side-preheat
6399 RETURN
6102 !
6105 Retrn:RETURN ! Dunny RETURN
6108 ClearbncsGOSUB Clearall
6111 GOTO Bnc_l
6111 END
611? !
6120 !
6123 Endciain: ! *«*******#** END OF tIRIN PROGRRtl **»«***************«#**********
6126 Center:SUB Ccnter_peak(Recalibrate,INTEGER C)
6129 OPTION BRSE 1
6132 I
6135 ! Find fiagnet position for center of peak
6138 !
6111 COM /General/ Z$,INTEGER Prtr(*),Subflag,fluto,Full_auto,Foc<#),I_tO
6111 COM /Specs/ f1x(0:l),Ions,Zc(0:l>,Noise<0:l)
611? COM /Daly/ INTEGER nu,Oaly,t1«$(0:3,2)[8],Daly_ok(0-.21),Ff$(0:l,2)[f3
6150 COn /flagnct/ Hcoef<»),INTEGER L,feide,Peak_inter,Coarsenag(0:l),t1agnet(0:21,2),Coarse
6153 COM /Filanents/ Filanent(#),Fil$<*>,INTEGER Nfils,F8
6156 COn /Keyboard/ Cn$,Ci$,Cb$,Cu$,Q$,Clear$
6159 INTEGER B,Base,Pr
6162 RERL Peakside(Z)
6165 DBTfl 0,0,0,0
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6168 REfiO Nuflber_tries,Subf!ag,Galy_tested,Escape
6171 FOR I=2*Ruto*Full_auto 10 19
6171 OH KEY I LfiBEL "" CflLL Clunk
6177 NEKI I
6180 OFF KBO
6183 OFF KNOB
6186 OH KEY 9 LfiBEL " ESCRPE" 6010 Escape_cer,ter
6189 L=C ! order of peak in the Magnet-array
6192 PRIHI "CEHIERIHG ";CHR$U29);Magnet(LJ;';CHR.$(128),"(starting ualue is ";yfiL$(Magnet(L,2))&")"
6195 fHlu
6198 fis=Bside*<L<>0>+37*<HOI L) I if Re-187, use a half-peak offset of 3?
6501 f1u=Mu*Oaly_ok(L)
6501 Lxl=t1agnet(L,2)
6507 Lx2=Lxl
6510 B=Hagnet(L,2>
6513 IMRGE "$OFJ",1Z
6516 !
6519 Correct(Ff$(*),ttn$(*),Filanent(*),B,Hu,2,Coar5cnag(L<>0),Foc(*))
6522 IF Mu(M IHEH URII 6
6525 FOR 1=1 10 2
5528 Enter_bcan(K,f1u,L,2,Pr)
6531 IF Pr)l IHEH 6519
6531 HEHT I
653? IF HOI Oalyjested flHO HOI tlu fiHO tludO RHO Oaly THEN
6510 Htest
6513 Daly_tested=l
651b GOIO 6525
6519 EHO IF
6552 Hunber_readingssl+5*((Hu=0)»(<f1u<10)+<Hu<3)«(Hv<l;)tHu*((f1u<3)KHu<l)+(f1v<.2>)) ! nunber of .2-?ec integrations on each side
of peak
6555 OUIPUI 8;Hn$<Mu,2>
6558 Centered*!)
6561 I
6561 REPEflT
6567 HflT Peakside= (0)
6570 FOR J=l 10 2
6573 OUIPUI B USING 6513;Bt(2«J-3)*Rs
6576 FOR M TO Hunber_readings+l
6579 Enter_bean(X,Hu,L,2,Pr)
6582 IF Pr)l THEN 6519
6585 IF I>1 IHEH PeaksideU)=Peakside(J)+Hu/'Hufiber.readings
6588 NEXT I
6591 PRINT DROUNO(Peakside<J>,3);
6591 NEHI J
659? Nunber_trie5=Nudber_tries*l
6600 Toler=(MuB0)*.2tHu*.006
6603 IF (Hunber_tries>30) OR ((PeaksidedXIoler) OHO (Peakside(2)(Ioler)) IHEH
6606 PRIHI USIHG "2/,3CK)";"**** CflH'T CEHIER ",Magnet(L,l),' i **«'
6609 IF Full.auto THEN CfiLL Clunk
6612 Subflag=l
6615 SUBEXIT
6618 END IF
6621 !
6621 Sunsides BPeak5ide(l>tPeakside(2)
662? Oiffsides=Peakside(2)-Peak5ide(LHl .E-9
6630 IF BBS(Diffsides><.018*(l+Hunber_reading5>*Sun5ides IHEN Centered"!
6633 !
6636 Stepfiult=l+l.5*(Sunsides>(3*(Hu=0)+.1»flu} fiNO (Sun5ides/RBS(Oiffsides)-K.02»
6639 ! increase hunting step if difference in peaks!de intensities is large
6612 Z=Stepnult*.21*fls*(Diffsides)/(Sunsidest(HOT Sunsides)) ! .21 is "hunting" rate
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6615 B»BtZ*<flBS<Z»=l)tS6N<Z)*<flBS<ZXl>
6618 IF B=Lx2 IHEH Centered*!
6651 !
6651 Lx2=Lxl
665? LxH
6660 PRINT TflB(37);B
6663 UNTIL Centered
6666 !
6669 PRINT TBB(37)",Ci$;B;Cn$;CHR$(13>aCHR$(10)
6672 Hagnet(L,2)=B
6675 IF Recalibrate HHD L RNO «Hu=0)*(Hu>10) OR Hu*(Hv>2» THEN
6678 ! if good bean, use new nag-ualue to estimate nag-setting of all peaks
6681 Hcoef(i)=Hcoef(l)KB-FHIsotiag(Mcoef(*),(Hagnet(L,l))))
6681 FOR 1=1 10 21
668? tHfagnetd,!)
6690 IF « THEN HagnetU,2)^coef<l>+tMHcoef<2)tHcoef<3)*l1>
6693 NEXT I
6696 END IF
6699 Done:Correct(Ff$<*),Hn$(*),Filanent(*),B,Hu,I_tO,Coarscnag(L<>0),Foc / *))
6702 IF NOT fiuto THEN BEEP 500, .03
6705 SUBEXIT
6708 !
6711 Escape_center5Subflag=1
6711 GOTO~Oone
6717 SUBENO ! ----------------------------------------------

6720 !
6723!
6726 Focus:SOB Focu5(Hax_cycles,Minjunp,Quick,Foc_nunber> ! do automatic ion-optics focusing
6729 OPTION BRSE 1
6732 COH /General/ Z$,INTEGER Prtr(*),Subflag,Buto,FuIl_auto,Foc<*>,I_tO
6735 COM /Specs/ Hx<0:l),Ions,Ze(0:l>,Noise(0:l)
6738 COM /Daly/ INTEGER !1u,Oaly,Hn$(0:3,2)C8],Oaly_ok(0:21),Ff$(0:l,2)[1]
6711 COH /hagnet/ Hcoef(*),INTEGER L,fiside,Peak_inter,Coarsenag(0:l),Hagnet(0:21,2),Coarse
6711 COH /Filanents/ Filanent(*),Fil$(*),INTE6ER Nfils,F8
671? !
6750 INTEGER Tenpfoc(8),Lastjunp,Lastjunp_butl,Lastjunp_but2,I,Pr,C,Use<8),I_t
6753 DIM Peak(3)
6756 OBTfl 1,1,1,1,1,1,1,1,61,20,0
6759 GCLEflR
6762 OFF KNOB
6765 REflO yse(*),OffsetO,Haxtry,Subflag
6768 IF Foc.nunber=0 THEN First_focus=l
6771 FOR I=fluto*Full_auto*2 TO 19
6771 ON KEY I LflBEL "" CRLL Clunk
677? NEXT I
6780 OFF KBO
6783 OUTPUT KBD;CHR$(255>aCHR$(75);
6786 ON KEY 9 LRBEL " ESCRPE" GOTO 7128
6789 H=Oaly_ok(L)
6792 tlflT Qaly_ok= (0)
6795 Oaly..ok(L)=H
6798 C=Coarsenag(L<)0)
6801 PRINTER IS CRT
6801 IHRGE "$OF",1fi,1Z
680? HfiT Tenpfoc= Foe
6810 CRLL Correct(Ff$(*),t1n$(*),Filaner,t<*),f1agnet(L,2),l1u,2,C,Foc(*))
6813 CRLL Enter_bean(Count,H«,L,2,l)
6816 I_t=(Hu<lO)+(«u<10)
6819 IF !1y<20 RNO NOT Hu RNO Oaly THEN
6822 CRLL Htest
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6825 IF Hu=Q IHEH UflIT 6
6828 6010 6813
6831 EHD IF
6831 IF !1u*(Mu<.02) OR (HOI M)*(Mu<.8> IHEN ! Scan trigger at .02 r,U/.8nU
6837 !
6810 Mu=(Daly>0)
6813 CfiLL Correct(Ff*<*>,n«$(*),Filafient(*),Magnet<L,2>,Mu,2,C,Foc(»)>
6816 Scan=l ! if no apparent bean, scan each plate until a bean is found
6819 Dfilfl 3,6,1,5,2,7,1,8 I order of plates for panic-scan
6852 OH KEY 1 LflBEL " SKIP PLfilE" 6010 6891
6855 RESIORE 6819
6858 FOR 1=1 10 6+Nfils
6861 REfiB Plate
6861 IF Use(Plate) THEN
6867 FOR J=ttO*(Plate=8> 10 999-159#(Plate=8> SIEP lQ-6*(Plate=l)-8*<Plate=8)
6870 OUIPUI 8 USIHG 6804;Z$[lQ-Plate,10-Plate],J
6873 CfiLL Enter_bead(X,Hu,L,2,Pr)
6876 OISP "SCflNHIHG 10 FIHD BEBM- PLflTE";Plate;"=";J;]fl8(15);"BEM1  
6879 OH Pr 6010 6882,6912,6810
6882 IF Hu*(f1u>.02) OS (NOI Mu)*<Mu>.8> IHEH 6912
6885 NEXT j
6888 OUIPUI 8 USIHG 68Q1;Z$E10-Plate,lQ-Plate3,Tenpfoc<Plate>
6891 EHO IF
6891 Ml I
6897 PRINT USIHG "/,K,2/";FNH$("UNfiBLE 10 FIHD BEfltl")
6900 Subflag=l
6903 Clunk
6906 SUBEXIT
6909 !
6912 Foc(Plate)=J+iO-6*(Plate= i) ! found a bean during the panic-scan
6915 Tenpfoc(Plate)=Foc<Plate>
6918 EHO IF
6921 !
6921 IF FirsUocus IHEH
692? 6raph_ynax=1
6930 Vnax=10000
6933 Graph_yttin=-2*f1u
6936 Hnax=600
6939 ELSE
6912 Graph_ynax=Mg*U .3+ .5*(Foc_nufiber<2);
6915 Y«ax=6raph_ynax
6918 IF Graph_vnax>l.EH IHEH Graph_ynax=l .EH
6951 Xnax-300
6951 Graph_y«in=0
6957 EHO IF
6960 Y%
6963 CflLL flxes(20,100,8,100,0,Xnax,Graph_ynin,Graph_wax,"SIEP (IOH OPIICS FOCUS)","nU lUflL$(Magnet(L,l»,0,«u,(First_focus))
6966 Foc_nufiber=l+FQc_nufiber
6969 CSIZE 2.8
6972 !
6975 FOR Cycled 10 Max.cycles
6978 Changed
6981 Foctine=Foctine+10
6981 M«=Hu
698? IF Cycle)! OR Scan IHEH
6990 CfiLL Correct<Ff$(*),Mn$(*>,Filanent(*>,Magnet(L,2),Mu I IJ,C,Foc<#»
6993 CfiLL Entcr_bean(X,«w,L,I_t,l)
6996 IF HOI FirsHocus RHO Hu>1.2*Ynax IHEH
6999 Ynax=2*t1u
7002 Graph_y«ax=Y«ax
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7005 IF Ynax>l.EH THEN Ynax=l .EH
7008 Foctine=0
7011 Xnax=X«ax«.7
7014 CHLL flxes(20,100,8,100,0,Xnax,Q,Ynax,"CYCLE u ,"nU BEBN",0,Hu,0> ' draw plot-box for graphics display
7017 END IF
7020 END IF
7023 OffsetO=OffsetO/(l+<OffsetO>16»
7026 MinjiHip=HinJufip/(Hf1injufip)l)) ! resolution, in focus units
7029 I>l+Mu*<Mu>3>+(NOT Hu)*(t1u)lb>
7032 IF Hu BND Oaly HND <P>10> THEN
7035 Hu=0
7038 Baly_ok(L)=0
7041 ENO IF
7041 CBLL Correct(Ff$(*),«n$(*),rilanent<*>,«agnet(L,2),Hu,I_t,C,Foc(*»
701? IF HnOMu THEN UflIT 6
7050 ON KEY 4 LfiBEL " SKIP PLfilE" GOIO Plate_done
7053 !
7056 Plates: ! optimize bean for each focusing-potential
7059 FOR Plate=l 10 6+Hfils
7062 IF (Use(PlateH) OR (Plate*!>*(Cycle=l) OR (NO! Quick}*((Plate<>lWPlate02>*(PlateO1>*(Plate08)) THEN Nextplate
7065 t1in_ualueH6Q*(Plate=8) ! nininun allowable ualue for this plate
7068 Hax_ualue=999-459»(Plate38) ! naxinun " " " " "
7071 Point_plotted=0
7071 Foctir,e=Foctifie+6 ! graphics H-axis (I changes)
7077 Ho=Noise(Nu)*2
7080 0$=Z$[10-Plate,10-Plate3
7083 Offset=OffsetO
7086 IF (Plate-8) flND (Offset>8> THEN Offset=8
7089 IF Plate)! THEN COLL Correct(Ff$(*),HH$(«),Filanent(«),t1agnet(L,2),f1u,I_t,C,Foc(*»
7092 Oflie 1,1,0,0,0
7095 RESTORE 7092
7098 REflO Nufi_jiHips,Jufip_dir,Lastjunp,Lastjunp_fautl,Lastjunp_faut2
7101 MOUE Foctine+2,Y+Graph_ynax/20
7101 PRINT
710? LflBEL Plate
7110 !
7113 Reset_naxsOISP FNH$(UHL$(Plate))&" nU " JflB(30);"CYCLE";Cycle;"OF";f1ax_cycles,"CHfiNGE:";Change
7116 Updown=0
7119 GOSUB Foc_change
7122 GOTO Nextjunp
7125 !
7128 Foc_change:OUTPUT 8 USING 6804;0$,Tenpfcc(Plate)+!Jpdoun*Offset
7131 PRINT UflL$(Tenpfoc(Plate)+Updown*Offset);
7134 FOR J=l TO I_t
713? CflLL Enter_beati(H,f1u,L,U,Pr)
7140 NEHT J
7113 OH Pr GOTO 7116,7077,6990
7116 Peak(2+Updoun)=Hu
7149 PRINT TflB(6);UflL$(OROyND(Hu,3+(H«>1000))>
7152 Foctifie=Focti(ie+l
7155 IF Firstjocus THEN
7158 IF Mu>0 THEN
7161 Y=LGT(f1u)
7161 ELSE
716? Y=-«u
7170 ENO IF
7173 ELSE
7176 Y=Hu
7179 END IF
7182 IF NOT Pointjlotted THEN
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6126 IF Badflag=l IHEN ! re-find sanple a try again
6129 FOR Y=2 IQ 1 SIEP -1
6132 PRINTER IS PrtrW
6135 PRINI USING "3/,3(K),3/ H ;"** NO FILWIENKONTflCTS (sanple ",Sample,") - TRYING TO RECOUER BY RE-FINDING SflHPLE **"
6138 NEXT Y
6111 Superclunk
6111 Find(0,Satiple,Hfils,Subf!ag,Filafient(»),0)
6117 IF Subflag IHEN Givejjp
6150 '
6153 FOR 1=1 10 4 i take up ill-currents to initial values
6156 IF «I=1 flNO Nfils=l> OR a=2 flND Nhls=2) THEN
6159 ' take up sanple-filanent rapidly to 852 of orig. curr, then ;louly to orig. curr
6162 CflLL Filanent(200,.85*QrigJiUlV5,(I>>
6165 CflLL Fil3MentUO,OrigJilU>,.5,(I»
6168 ELSE
61?1 IF FKI) IHEN CflLL Filanent(200 1 OngL.fil(I), .5,<I»
6171 END IF
6177 NEW I
6180 IF (Filanent(3)=0) flNO (FilanentdH) IHEN CflLL Uait(TIHEOflTE,15,Fiianent(Nfils;,Magnei(L,l),flutQ,Full_auto^
6183 GOIO Resune_auto
6186 END IF
6189 END IF
6192 i
6195 Giue_up:FOR Y=l TO 2
6198 PRINTER IS Prtr'.Y)
6201 PRINI USING "3(K,/)";RPT$<"<",80),RPT$("*",80;,RPT$<"*",80)
6201 PRINT "*<*» BBORTED RUN FOP BRRRELI":Sanpls:" RUH8":Run:"****"
6207 PRINT "CENTER FIL.= B ;Filanent(l),"SIDE FIL.=":Filanent<2),"TIHE IS ";FNClGck_12$(TIf1E$(TMOflTE))
6210 PRINT OROUND(Mu,2);"fiU";nagnet(L,l):"BEflH, Uhere=":Uhere
6213 PRINT USING "K,2/,8(30,3H),/,8(10,2X),/°:"FOCUSIH6 UflLUES:",l,2,3,1,5,6,7,8,Foc^)
6216 PRINT USING i'/,2(K,/),K";RPTf("*",80),RPT$('V",80),RPT$("*",80)
6219 IF Y=l THEN CflLL Superclunk
6222 NEHT Y
6225 GOSUB Key_escape
6228 FOR 1=1 TO 10
6231 UfllT .2
6231 NEHT I
623? IF Block THEN
6210 Printres(Prtr'2),Run,E)
6213 IF Block)! THEN CflLL ftuerage(l,HornaK*),Candufip,E,(Run;,Prtr(*))
6216 ELSE
6219 Uriteiiata(flMr(*),Ratio$(*>Jfile,Run_n^
Data_collcctor,Prtr(*»
6252 END IF
6255 IF NOT Outgas flNO 6oer=0 flNO f1u<2 flNO (Filanent'.Nfils?>Runuar(Run,13) OP F ilanent''l)>6) THEN flbcrt_count=flbort_count*l ' It of
successive nc-beasi aborts
6258 IF flbort_count'.2 OR JusUutgassing THEN Oo_next_run
6261 !
6261 FOR Y=2 TO 1 STEP -1
626? PRINTER IS Prtr(Y)
6270 PRINT USING "10/,K,2/";FNB1$(" ****flUJO OPERRTIQN SUSPENDED - 2 SUCCESSIUE NO-BEftH BBORTS^** "! 
6273 PRINT USING "K,2/";"(pres5 PECflLL key to resune autc-operation)"
6276 NEHT Y
6279 Superduperclunk
6282 Zero_fils(Filanent^;}
6285 GOTO Bnc
6288 '
6291 '
6291 Finish:PRINTER IS Prtr(2)
6297 PRINT USING "K,^,10fl,/,6X,K,/,40fl,2/,K'I ;CHR*(2?>&"aHS n ,RPT$("» H JO)," RUTOttflTIC RUNNING FINISHED",RPT$("*",1Q),CHR^27;4"akOS
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7185 HOUE Foctine.Y
7188 Point_plotted=l
7191 ELSE
7191 DRRU Foctine,Y
719? END IF
7200 NUM_ juf!ps=Nun_ junps+l+(Of f set=Hin_junp)
7203 IF NufUUfipsMlaxtry IHEH Platejone
7206 RETURN
7209 i
7212 Hext_jmp:ft=(Plate<>8)*(FHLirat(Tmpfoc(Plate)+2*Junp_dir*Offset,Min_ualue,l1ax_«alue)=0)
7215 B s (Lastjunp=UpdoHir«Off5et>*(La5tjwip_butl sUpdoHn*Offset)*(Lastjunp_but2«UpdoHn*Offset>
7218 IF R 8ND B IHEH Offset=2*0ffsct ! double offset if last 3 offsets stayed the sane, in order to converge on true nax nore
rapidly
7221 !
7221 IF FHLifiit(I«ipfoc(Plate)tJunp_dir*Offset,l1in_yalue,!1ax_ualue) IHEH ! ne« value not within Units- reduce offset
7227 IF NOI Tracking_incr IHEN Change_offdir
7230 Offset=Offset/(WQffset>!1in_.juMp»
7233 OH l+(0ffset<=rtinjunp> 6010 ?221,PlateJone ! plate focused if can't reduce offset any nore
7236 END IF
7239 Updown=JuripJir
7212 GQSUB Foc_change
7215 La3tjunp_but2=Lastjufip_butl
7218 Lastjunp_butl"Lastjunp
7251 Lastjunp=Updoun»Offset
7251 IF (Peak(2+UpdoHn»Peak(2)tFHOiff(Peak(2),Peak(2tUpdown>,Ho,I_t,Ions» flNO NOI FHLinit(Taipfoc(Plate)+Updoun*Offset,Hin_«
alue,t1ax_value) IHEN
725? ! if ne« plate-setting gives a bean greater that the previous-nax + theor. noise, then define as the new wax-setting 4
bean
7260 Peak(2)=Peak(2tOpdown)
7263 Peak(l)=0
7266 Peak(3)=0
7269 Ienpfoc(Plate)=Ienpfoc(Plate)+Updoun*Offset
7272 GOIO Nextjurtp
?2?5 END IF
7278 Offset=0ffset/(lt(0ffset)t1injunp))
7281 IF FNLinit(Ienpfoc(Plate)-Junp_dir*Offset,t1in_ualue,t1ax_ualue) IHEN
7281 ! if proposed new setting isn't within pernissible Units of this plate, cut offset in half again
728? OffseHffset/(l+(Offset>ninjuHp))
7290 ON lKOffset<=Minjunp) 6010 Reset_nax,Plate_done
7293 END IF
7296 i
7299 Updo«n=-Junp_dir ! change offset direction
7302 GGSUB Foc_change
7305 IF (flBS(Peak(3)-Peak(2))(FNOiff(Peak(2),Peak(3),No,I_t,Ions)) flND flBS(Peak(l)-Peak(2XFHDiff(Peak(2>,Peak(l),No,I_t,Ions)
) IHEN Platejone
7308 IF Peak(2+Updown»Peak(2> IHEN
7311 Change_offdir:Iracking_incr=l
7311- Ju(ip_dir=-Juttp_dir
7317 IF FNLinit(Ie«pfoc(Plate)typdown*Offset,Hin_yalue,t1ax_value) IHEN Plate_done
7320 Tenpfoc(PlateMenpfoc(Plate)+Updown*flff5et
7323 Peak(l)=0
7326 Peak(3)=0
7329 6010 Next_ju«p
7332 END IF
7335 IF Peak(2)=0 THEN Reset_nax
7338 IF Offset)t1in_junp THEN
7311 OffseHffset/2
7311 GOTO Resetjiax
731? END IF
7350 !
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7353 PlateJone:IF Plate>8 THEN Nextplate
7356 OUTPUT 8 USING 68IM;0$,Tenpfoc(Plate)
7359 Change=Change*flBS(Foc(PlateHenpfoc(Plate)) i sun of changes for this cycle
7362 Foc<PlateHenpfoc(Plate>
7365 Nextplate:NEXT Plate
7368 IF Change<21 THEN 7380
7371 BEEP 1000, .05
7371 NEXT Cycle
7377 !
7380 FOR 1=1 10 ?
7383 IF (FocdH) THEN Lowfoc*Lowfoctl
7386 IF (Foc(IH999> THEN Highfoc»Highfoc+l
7389 NEXT I
7392 IF LoufocH OR Highfoc)! OR Loufoc+Highfoc>2 THEN
7395 PRIN! USING "2/,r';FNBlf("***** SUSPECI FOCUS-SETTINGS: POSSIBLE HRROURRE PROBLEMS *****">
7398 GRAPHICS OFF
7101 CRLL BeepdGO,.03, .03,60)
7101 END IF
7107 CfiLL Uhoop
7110 OUTPUT 8;rM<t1u,IJG)
7113 PRINT TfMY(2b,17h
7116 PRINT USIHG "8(0,1H),K";l,2,3,1,5,6,?,8,"-PLflTE"
7119 PRINT USING "21K,8(3B,2X),r;Foc(*)," -SETTING"
7122 DISP
7125 SUBEDIT
7^28 Subflag=1*(fluto=0)
7131 Broop
?13t CfiLL Correct(Ff$(*),IW(*>,Filanent(*),flagnet(L,2),Mu,IJO,C,Foc(*))
7137 GOTO 7110
7140 SUBENO ! - - . .         -    -  

7113 !
71% !
7119 Barrel:SUB Center.barrel(INTEGER Satiple)
7152 OPTION BflSE 1
7155 COH /General/ Z$,INTEGER Prtr(*),Subflag,Ruto,Full_auto,Foc(*),I_tO
7158 COH /Specs/ Mx<0:l),Ions,2e(fl:l),Hoise<0:l)
7161 COH /Oaly/ INTEGER Mu,Dalv,Mrt$(0:3,Z)C83,Daly_ok(0:21),Ff$(0:l,2)C1]
7161 COM /Hagnet/ Mcoef(«),INTEGER L,flside,Peak_inter,Coar5enag<0:l),Hagnet(0:21,2),Coarse
7167 COH /Barrel/ INTEGER Barreljosition,Barrel_posO,!l3x_barrel,f1in>rrel
7170 COH /Filaments/ Filatient(*),Fil$(*),INTEGER Nfils,F8
7173 REflL Fl(1),Barrel_pk(100),PK2),P2(2),Flg(2)
7176 INTEGER I,Pr,B,I_t,Bnin,F.subflag
7179 DfiTfl 0,0,0,0
7182 REflD Subflag,Find_flag,F_acheck,F_bcheck i zero flags
7185 !
7188 IF FilanentdX .2 RNO FilaMent(2)< .2 THEN
7191 PRINT USING "1G/,HM,6/";FNH$("SORRY, CflN'T CENTER THE BfiRPEL UITHOUT R BEfiM")
7191 Clunk
719? SUBEXIT
7500 END IF
7503 !
7506 OFF KBQ
7509 OFF KEY
7512 OFF KNOB
7515 DEG
7518 Redo:Bnin=Min_barrelt3H*(FilaHent(3)+Filanent(1)>0) ! Louer barrel-Unit
7521 Bnax=flax_barrel-7-1*(Filanent(3)>0 OR Fiianent(1))0) ! Upper barrel-Unit
7521 HfiT Balyjjk* (0)
752? Daly_ok(L)=Hu
7530 Barrelscans=0
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7533 Correct(Ff$(*),l1n$<*),Fila(icnt(*),f1agncta,Z),flu,l,Coar5efiag(L<>0),Foc(*))
7536 Brutr.OUTPUT 8;M«$(2+Mu,l)
7539 Enter_bean(0,MuG,U,l)
7512 IF HuO(15 HMD Oaly RHO (Hu=0) 1HEH ! snail bean- use Baly
7515 Htest
7518 6010 Brun
7551 END IF
7551 !
7557 IF HOI Buto RNO Hu*(t1uO(.05) OR (HOI Mu>*(MuO<2) THEN
7560 PRINT USING "10/,6K,K,3/";FNH$("CfiH'T CENIER BHRREL RCCURRTELV UNLESS fl SIGHIFICflHT BERN IS PRESENT")
7563 PRINT USING "l&K,K,10/";"pres5 W to escape, or kO to try anyway."
7566 Clunk
7569 ON KEY 0 LfiBEL " TRY" GOTO 7599
7572 ON KEY 9 LRBEL " ESCRPE" GOTO 7581
7575 GOTO 7575
7578 !
7581 OUTPUT KBD;CHR$(Z5£>aCHR*(75);
7581 Subflag=1
7587 OUTPUT 8;Hn$(t1u,I_tO) ! restore initial integration tine
7590 SUBEXIT
7593 END IF
7596 !
7599 FOR 1=0 TO 19
7602 ON KEY I LfiBEL "" CRLL Clunk
7605 NEXT I
7608 ON KEY 9 LRBEL " ESCRPE" GOTO Exit.barrcl
7611 !
7614 I_t=l+Mu*(fluO>l)+(NOT Mu)*(HuO>10)
7617 OUTPUT 8;tto$<2tt1u,I_t)
7620 OISP "ORIGINRL =";Barrel_posQ
7623 OUTPUT KBO;CHR$(255)aCHR$(75>;
7626 IF NOT Barrelscans THEN
7629 Yfiax=l.1*!1uO
7632 IF YnaxM.EH THEN Ynax*l.Et1
7635 flxes(0,100,25,100,(Bnin),BHax+l,0,Ynax,"BflRRELPOSITION","nU "&UflL$(f1agnet(L,l)),l,Hu,0>
7638 LORG 5
7611 HOUE (Bnin*Bnax)/Z,.l*HuO
7611 CSIZE 1.5
761? IF HOT Barrelscans THEN LBBEL "BBRREL-FOCUS"
7650 HOUE BarreljosO,l.?6«f1uO
7653 LINE TYPE 1
7656 QRfiU BarreljiosO,.2*huO
7659 HOUE Barrel_posO,.55*HuO
7662 LINE TYPE 1
7665 LORG 1
7668 CSIZE 3
7671 LOIR SO
7671 LfiBEL "(ORIGINRL) 11
7677 LOIR 0
7680 ENO IF
7683 !
7686 Bgo:CRLL Brl(Brun,Flag,l>
7689 GOSUB Check
7692 Barrel_position=Bnin
7695 CfiLL 8rl(Barreljosition,Flag,.3)
7698 GOSUB Check
7701 DISP
7701 IF FNFiltest(Nfils,FlagH RNO NOT Refind THEN ! lost contact at louer barrel-range
7707 Error_nessag8(Prtr(*),l+2*Full_auto, 1I UNflBLE TO KEEP FILflttENKQNTflCT DURING BRRREL-ROTflTION")
7710 IF F bcheck=0 THEN
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7713 CfiLL Flag<Flg(*),2+ttu)
7716 Flag=Flg(l)
7719 FJchecH
7722 GOTO 7701
7725 EHO IF
7728 GOSUB Refind
7731 Refind=l
7731 GOIO Redo
7737 END IF
7710 Started=0
7713 UflIT 1
77% FOR 1=1 10 Bnax-Bnin+1 ! scan barrel
7719 GOSUB Barrelscan
7752 NEKT I
7755 !
7758 LOOP
7761 CfiLL BrKBarrel_position,Flag,Q>
7761 Ok=(FNFiltest(Hfils,Flag)) ! lost contact at upper barrel-range?
7767 EXIT IF Ok OR F_acheck
7770 Error_nessage(Prtr(*>,ltZ*Full_auto,"UHflBLE 10 KEEP FILfflENKONTRCT DURING BRRREL-ROTRTIQN")
7773 F_achecH
7776 Uflll .2
7779 END LOOP
7782 IF HOI Ok THEN
7785 GOSUB Refind
7788 Refind=2
7791 GOIO Redo
7791 END IF
7797 f1ax_bean=0
7800 FOR M 10 Bnax-Bnintl
7803 IF hax_bean<Barrel_pk(J) THEN
7806 Barrel_position=8nin+J
7809 flax_bean=Barrel_pk<J)
7812 EHO IF
7815 HEX! J
7818 PRINI
7821 HOUE Barrel_position-.06,.5*Ynax
7821 RECIRHGLE .12,.85*(Max_bcan-.5*Ynax),FILL ! drau a pointer to new «ax

7827 !
7830 CflLL 8rl(Bnin,Flag,l)
7833 GOSUB Check
7836 CfiLL Brl(Barrel_positicm,Flag,l)
7839 OUIPUI 8;Mn$(Hut2,l)
7812 Barrelscans^l+Barrelscans
7815 UflIT .5
7818 GOSUB Check
7851 URIT .1
7851 Enter_bean(0,Renax,l,I_t,l)
7857 IF (Renax<.85«Max_bean) flHD (Barrelscans<2) THEN Bgo ! Re-scan if didn't recouer at least 851! of the original bean-intensity
7860 IF Barrelscans(2 fiNB <(Bnax-Barrel_position<3) OR (Barrel_position-Bnin<3» IHEH
7863 Barrel_posO=Barrel_position
7866 CfiLL BrKMin_barrcl+2,Flag,.5>
7869 GOIO Bgo ! reoptinize barrel if position is uithin 2 units of losing contact.
7872 END IF
7875 BarTel_posO =8arrel_position
7878 OUTPUT 8;Hn$(f1u,IJO) ! restore integration tine of calling environment
7881 DISP
7881 Daly_ok(L>=Hu
7887 Uhoop
7890 SU8EHIT
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7893 !
7896 Barrelscan:Barrel_position=Barrel_position*l
7899 CRLL Brl(Barrel_position,-l,.2*(I_t=2),0)
7902 Enter_bean(0,P2(2),l,IJ,Pr)
7905 IF Pr=2 THEN Brun
7908 IF Pr=3 IHEH Bgo
7911 IF P2(2><=0 IHEH CflLL Correct(Ff$<*),fM(*),Filanent(*),l1agnet(L,2),«u,I_t,Coarsefiag(L<>0>,Foc(*))
7911 Barrel_pk(I)=P2(2)
7917 P2(l)=Barrel_position !*.5
7920 IF Started THEH CRLL Thickpen(Pl(*),P2(*),HuO/40,<2~Barrel3cans)/2)
7923 Started=l
7926 HflT Pl= P2
7929 RETURN
7932 !
7935 Cxit_barrel:Barrsl_position=Barrel_posO
7938 Subflag=1
7941 Broop
7914 GOTO 7830
7947 !
7950 Checks' check for runaway barrel. If found, turn off fils, rotate sample back into position again, take up fils to previous cur
rents, re-center barrel
7953 FOR G=0 TO 1
7956 UflIT .4
7959 IF IJ=1 IHEH OUTPUT 8;"$OMU9? ; 8"
7962 IF I>2 THEH OUTPUT 8;"$0«U9?b8"
7965 OUTPUT 8;"$IHU"
7966 ENTER 8;P ! P=l if the barrel is in notion.
7971 IF P=0 THEH ! barrel stopped fiouing- everything ok
7971 OUTPUT 8;Hn$01ut2,I_t)
7977 RETURN
7980 ELSE
7983 BEEP 100,.05
?98b EHO IF
7989 NEXT G
7992 !
7995 IF Findjlag AND Full_auto THEN ! only pernit 1 attenpt at recalibration
7998 Rats:Subflag=l ! Rats. Can't keep contact and/or non-runaway barrel.
8001 Error_fies5age(Prtr(*),3,"UNflBLE TO KEEP FILWIEHT-COHTflCT OURIHG BRRREL-ROTRTIOH")
8004 Zero_fils(Filanent(*»
800? SUBEXIT
8010 EHO IF
8013 !
8016 hfil Fl= Filanent
8019 Zero_fils<Filanent(*))
8022 Superclunk

8028 6RBPHIC5 OFF
8031 FOR 1=1 TO
8034 PRINTER IS Prtr(I)
803? PRIHT USIHG "3/,2(9H,60fi,/),9H,r,,9H,60fl";RPT$("* u ,60),RPT$( !'*",22)a" RUHRllflV BftRREL "aRPT$("*",22),RPT$("*",60)
8010 PRIHT USING "3/"
8043 IF 1=1 IHEH
8046 PRIHT "Sorry- sonething has caused the barrel to rotate on its own."
8019 PRIHT USIHG "2(/,K),/";"Keep calti. The conputer will rotate the sanple back into position,","and restore the filanent-cu
rrents (honest!)."
8052 EHO IF
8055 NEXT I
8058 PRINTER IS CRT
8061 Find(0,Sanple,Hfils,F_5ubflag,Filanent(*),0)
8061 IF F_subflag THEN 8061
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8067 Find_flag=ltFind_flag
80?0 GOSUB Restorejils
8073 GOTO Redo
8076 !
8079 Refind-.IF Findjlag RNO Full_auto IHEN Rats
8082 !
8085 MR! Fl= Filanent
8088 GRRPHICS OFF
8091 Clunk
8094 IF HOI fiuto HND (Hax_barrei-t1in_barrel)15) THEN
8097 PRIHT "PRESS "&FNH$("kO")&" FOR RN flUTOMBTIC CONTRCT-RECRLIBRRTION,"
8100 PRIH! USING V,K,2/,K";"PRESS "&FNH$("k.1">a" 10 JUST NRRROU THE SCRN-RRNGE BY 5 UNITS."
8103 OFF KEY
8106 OH KEY 0 LRBEL "RECRLIBRRTE" GOTO 8139
8109 OH KEY 1 LRBEL "SIMPLE ROJUST" GOTO 8118
8112 GOTO 8112
8115 i
8118 IF Lower THEN Min_barrel=Hin_barrel+5
8121 IF HOT Louer THEN Max_barrel=ftex_barrel-5
8121 CRLL Brl((Max>rrel+Hin_barrel)/2,-l,.5>
8127 OFF KEY
8130 RETURN
8133 END IF
8136 !
8139 PRIHT USING "18/,K,2/";FNH$("RECRLIBRRTING CONTRCT POSITIONS FOR THIS SRtlPLE - PLEflSE DON'T INTERUEHE.")
8112 PRIHT "(filanent-contacts were lost, during the barrel-scan)"
8115 Find(l,Sanple,Hfil5,F_subflag,Filanent(*>,0>
8118 IF F..subflag THEN 8061
8151 Find_flag«l+Find_flag
8151 OFF KEY
815? GOSUB Restorejils
8160 RETURN
8163 !
8166 Restore_fils:FOR 1=1 TO 1- ! take up fil-currents to initial values
8169 IF (1=1 fiND Hfils=l) OR (1=2 fiHO Nfils=2) THEN
8172 ! take up sanple-filanent rapidly to 852 of orig. curr, then slowly to orig. curr
8175 CRLL Filanent(200,.85*FKI),.5,(I))
8178 CRLL Fila«ent(10,FKI),.5,(I))
8181 ELSE
8181 IF Fl(I) THEN CRLL Filafient(200,FKI),.5,a.))
8187 EHD IF
8190 NEXT I
8193 MflT Fila«ent= Fl
8196 IF Hfils=0 THEN Hfils=l
8199 IF (Filafient(3)=0) RHO (Filanent(1)=0) THEN CRLL Uait(TIHEORTE,15,Fila(ient(Nfils),t1agr,et(l,l),Ruto,Full_auto)

8211 !
8211 FilanenhSUB Filanent(Rate,Target,Pcheck_anps,IHTEGER Filnunber)
821? I change current of specified filanent to target-ualue at specified speed
8220 OPTION BRSE 1
8223 COM /General/ Z$,INTEGER Prtr(*),Subflag,fluto,Full_auto,Foc(*),I_t
8226 COH /Keyboard/ Cn$,Ci$,Cb$,Cu$,Q$,Clear$
8229 COM /Specs/ Hx<fl:l),Ions,Ze(0:l),Hoise<0:l)
8232 COM /Oaly/ INTEGER Mu,Dalv,Hn$(0:3,2)[8],Daly_ok(0:21),Ff$(0:l,2)[«
8235 COM /tiagnet/ Mcoef(»),INTEGER L,flsidc,Peak_inter,Coarsenag(0:l),Hagnet(0:21,2),Coarse
8238 COH /Filanents/ Fila(ient(*),Fil$(*),INTEGER Hfils,F8
8211 DIM Flag(2>
8211 !
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821? IF HOI Full.auto IHEN OUIPUJ KBO;Clear$;
8250 Subflag=0
8253 OFF KNOB
8256 IF Pcheck_a«ps=Q IHEN Pcheck_anp5=l ! just in case 0 accidentally passed
8259 Target=DROUND(Target,1) ! because of binary-decinal roundoff errors
8262 FOR I=Ruto*Full_auto*2 10 19
8265 ON KEY I LflBEL "" CfiLL Clunk
8268 HEX! I
8271 OH KEY 9 LflBEL " ESCRPE" GOIO Exit
8271 OH KEY 3 LflBEL " DOUBLE RBTE" 6010 Doubie_rate
8277 OH KEY 8 LflBEL " HfiLUE RfllE" 6010 Halue_rate
8280 !
8283 f1ax_pressure=l .E-fa ! tlaxinun permissible source-pressure
8286 IF Rate<.01 IHEH Rate=.01 ! (otherwise, get waits of )30 seconds)
8289 F=Filanent<Filnunber)
8292 Start=F
8295 Pcheck_start=F
82%' IF larget)! flHO Target-Start).25 IHEH GOSUB Check_pressure
8301 Preheat=(Filnunber)2)
8301 IF Targef/Start OR Rate<l IHEH Hu=0
8307 OUTPUl 8;to$(Hu,l)
8310 !
8313 Iakeup_current:Increnent=.001*10A ((Rate)10)^(Rate)1000)) ! step increment (anps)
8316 U=10 A ((Rate)10)+(Rate>1000))/Rate ! step wait (seconds)
8319 Target=IHI<Target*1000>/100Q
8322 IF Iarget<Start IHEH Ho_press_check=l ! don't check pressure if reducing current
8325 (1et_ target=0
8328 !
8331 LOOP
8331 F=F+Incraient*S6N<Target-F>
8337 IF HOI Flagchecked 9HD (F>.2) IHEN
8310 FOR P=0 10 1
8313 FOR Fct=l 10 2! Put 0.2 anps at least thru all fils for flag-check
8316 IF Filanent(Fct)=0 IHEH OUIPUI 8 USIHG M 1fl,1Z";Ff$(P,Fct>,200
8319 HEHI Fct
8352 HEHI P
8355 CflLL Flag(Flag(*),0) ! Check for ualid filanent contacts
8358 FOR P=0 10 1
8361 FOR FcM 10 2! rezero fils
8361 IF FiIanent(Fct)=0 IHEH OUIPUI 8;Ff$<P,Fct),0
8367 HEHI Fct
8370 HEHI P
8373 OUIPUI 8;Mn$<0,l)
8376 FIagchecked=l
8379 IF (Filnunber=l)*((Flag(l)=l)^(Flag(l)=3)) OR (Filnunber=2)*(Flag(i)>i> THEN 8109
8382 IF (Filnunber=3)»«Flag(2)=l)+(Flag<2)=3» OR <Filnunber=1)*(Flag(2»l) IHEH 8109
8385 Subflag=l
8388 PRIHI USIHG "2/,K";"******** HO FILflHEHI-COHIRCI - CORRECI PROBLEM a TRY ftGfl
8391 PRIHI USIHG "K,2/";"(are center and/or side filanent switches in the on position?)"
8391 Clunk
8397 Uflll 1
8H30 SUBEHII
8103 ENO IF
8106 !
8109 OUTPUT 8 USIHG "1fl,4Z";Ff$(Preheat,i+<Filnunber=2 OR Filnunber=1»,FHF(F)
8112 Filanent(FilnunberJ=F
8115 Het_target=flBS(F-Target)«Increnent-.0001>
8118 EHIT IF Het_target
8121 !
8121 OISP Ci$;Hagnet(L,l);Cn$;TBB(H);Fil$<Filnunber>; Us ";F;"flHPS";" -IfiRGET=";Iarget;"flHPS, RflTE=";Bate;"nfl/SEC.
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812? IF U>.8 THEH ! so can exit uith k9 key iwiediately
8130 FOR 1=1 10 U/.2
8133 UHIT .2
8136 NEXT I
8139 ELSE
8112 UflIT y
8115 END IF
8118 ! check source pressure if current) 1 anp euery Pcheck_anps
8151 IF DROUHD((F-Pcheck_start)/Pcheck_anps,1) sIHI(DROUNO((F-Start)/Pcheck_anps,1)) flHO F)l flND HOI No_press_check
8151 !
815? LOOP
8160 CRLL Pressure(0,Mn$(*),l,Source_pre5sure>
8163 EXIT IF Source_pressure<l1ax_pres5ure
8%6 !
8169 Clunk
8172 PRINT "yeiTIN6 FOR SOURCE-PRESSURE TO OECRE8SE TO <";l.E*7*Max_pre55ure;"E-07..."
8175 Uait(TIHEDflTE,20,Filanent(Hfils),Q,fiiito,Full_auto)
8*76 END LOOP
8181 END IF
8181 END LOOP
8187 !
8190 IF Metjarget THEH
8193 Filanent(Filnuttber)=Target
8196 OUTPUT 8 USIHG "1R,1Z";Ff$(Preheat,l^(Filnunber=2 OR Filnunber=W,FNF(Target>
8199 END IF
8502 !
8505 Exit:IF Target)Start OR Rated THEN HOT Oaly_ok= (0)
8508 ! OUTPUT KBD-,Clear$;
8511 SUBEHIT
8511 I
851? Ho_pre5s_check:Ho_press_check=l
8520 BEEP 110, .1
8523 PRINT "(no pressure-checks)"
8526 OH KEY 1 LflBEL "CHECK PRESSURE" 60SUB Check_pressure
8529 RETURN
8532 !
8535 Check_pressure:No_press_check=0
8538 IF F)Start THEN BEEP 110,.1
8511 PRINT "(pressure-check euery ";Pcheck_anps; i! anperes)"
8511 OH KEY 1 LfiBEL "NO PRESS-CHECK" 60SUB No_press_check
851? RETURN
8550  !
8553 Gouble_rate:Rate%te*2
8556 Pcheck_start=F
8559 8EEP 1000,.08
8562 GOTO Takeup_current
8565 !
8568 Hal«e_rate:Rate=Rate/2
8571 BEEP 220,.08
8571 GOTO Takeup_current
8577 SUBEND !                    -  -

8580 !
8583 !
8586 Htest:SUB Htest ! Check that peak is snail enough for Daly
6589 OPTION BflSE 1
8592 COH /General/ Z$,INTEGER Prtr(*),Subflag,Ruto,Full_auto,Foc(*),IJ
8595 CON /Specs/ Hx(0:l),Ions,Ze(0:l),Noise(0:l)
8598 COM /Oaly/ INTEGER Hu,Daly,Hn$(0:3,2)C8],Oaly_ok(0:Z1),Ff$(0:l,2)Efl
8601 COM /Magnet/ McoefOO,INTEGER L,fiside,Peak_inter,Coarsefiag(0:l),Magnet(0:21,2),CQarse
8601 COM /Filanents/ Filanent(*),Fil$(*),INTEGER Hfils,F8
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860? OFF KNOB
8610 IF OalH THEN
8613 IF Bute IHEH SUBEHII
8616 Clunk
8619 PRINT TflBXYU,18>;FNH$<"DflLY DISfiBLED")a" (press [CONTROL] 0 during BHC to enable)"
8622 SUBEXIT
8625 END IF
8628 IF Daly_ok(L) THEN Turn.onjalji
8631 i
8631 PRINTER IS CRT
863? I_tO=IJ
8610 I_t=2
8613 OUTPUT 8;to*<0,IJ> ! Faraday cup, .2-sec integration
8616 FOR K=l TO 7 ! scan nagnet frm -3/8 to +3/8 isotope
8619 60SUB Check_peak
8652 IF f1u)50 THEN Peak_too_large
8655 IF tlY>t1yjiax OR K=l THEN
8658 Hu_(iax=Hu
8661 Hax_nag=f1agnet_ualue
8661 END IF
866? NEXT K
8670 !
8673 Turn_on..daly.PRINT USING V,K,K,8X,K,/";Hagnet<L,l>," PERK OK FOR GRLY",FNH$("DRLY ON")
8676 IF NOT fluto THEN BEEP 1000, .1
8679 IF Oaly_ok(LH RNO Hujiax>1 THEN ! check to see if Oaly functioning OK
8682 OUTPUT 8 USING "1R,1ZY$OFJ",Maxjiag
8685 Hu=l
8688 Enter_beaM<X,Mu,L,2,l,.4,0)
8691 IF M<XI1ujiax/2.5 THEN ! sonething wrong
8691 PRINT USING "5/,l3X,K,1/,KY OfiLY-OETECTOR RESPONSE IS INRQEQjM ","PLEfiSE CHECK THRT THE MULTIPLIER SUPPLY fiNO Ffi
3 SUITCHES fiRE ON ,"
8697 PRINT USING "/,K,2/";"flND THfiT THEIR KNOBS flRE RT THE HflRKED POSITIONS."
8700 PRINT USING "K,2/,K'VME SURE THflT THE BRflNOENBURG IS ON /'/'RNO THEN PRESS THE 8RRNOENBURG RESET BUTTON."
8703 Superclunk
8706 IF Ruto THEN
8709 liflIT 10
8712 Oaly-0
8715 Hu=0
8718 ELSE
8721 PRINT USING "1/,K";"~ Press CONTINUE to return to the BHC --"
8721 Hu=0
872? PflUSE
8730 END IF
8733 GOTO 8778
8736 ENO IF
8739 END IF
8712 Mu=l
8715 OalyjMH
8718 GOTO 8793
8751 i
8751 Check_peak:Hagnet_ualue=INT(Hagnet(L,2>tPeak_inter*(H)/8>
875? OUTPUT 8 USING "1fi,1Z";"$OFJ",Hagnet_ualue
8760 Enter_bean<X,lto,L,2,l,.2,0>
8763 OISP "CHECKING";t1agnet(L,l);"INTENSITY FOR ORLY" 5 l1agnet_ualue;H
8766 RETURN
8769 !
8772 Peak_too_large:PRINT TflBXY(l,18);Hagnet(L,l);"PEflK TOO LflRGE FOR ORLY"
8775 !
8778 IF NOT Ruto THEN CflLL Clunk
8781 Oaly_ok(L)=0 ! this peak Must be checked again if Daly is requested
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8781 Hu=0 
878? !
8790 LHJO
8793 OUTPUT 8 USING ''1fi,1Z,8BYWJ%Magnetll,2),Mn$(riu,IJ)
8796 OISP
8799 SUBEHO ! -------- -            - -- -

8805 !
8808 Correct:SUB Correct(Ff$<*),rWC*),RERl Filaflentt*),INTEGER Magnet,!1u,IJ,Coar5ertag,Foc(*»
8811 ! Change/restore rcagnet, focus, filanent, & collector values
88H Z$="123156?89"
8817 OUTPUT 8 USING "2(1fi,1Z),8fi H ;"$OFJ",r!agnet,"$OFK",Coarsenag ! Magnet values
8820 OUTPUT 8 USING u 2(1fl,1Z),8(l";Ff$(0,l),FHF(Filancnt(l)>,Ff$(0,2),FNF(Filanent(2» ! sanple-filanent values
8823 OUTPUT 8 USING "2(1R,1Z),8fl';Ff$(l,l),FHF(Filancnt(3»,Ff$(l,2),FHF(Filancnt(D) ! preheat-filanent values
8826 OUTPUT 8:Hd$(!1u,I_t) I collector-type & integration-tine
8829 FOR 1=1 TO 8 ! focus values
8832 OUTPUT 8 USING "1B,1Z";'W"aZ$QO-I,lO-I],Foc(I)
8835 NEXT I

8811 Pressure:SUB PressuredNTEGER Hu,hn$<*>,I_t,REftL Source_press,OPTIOHflL Tubejressure)
881? ! Query source-pressure and (optional) tube-pressure
8850 OFF KEY
8853 OFF KNOB
3858 OH KEY 9 LflBEL " ESCfiPE" GOTO 8919
8859 UH1tt$(Mu,l)[83
8862 PRIHTER IS CRT
8865 PRINT "SOURCE PRESSURE =";

8871 FOR 1=1 TO 10
8871 UHIT .2
8877 NEK! I
8880 OUTPUT 8;"$IOU"
8883 ENTER 8",PO ! zero-value

8889 GOSUB Raw_press
8892 Source.pres5=DROUHOd .E-8*10A (CP"PO-2950>/1Q20>,3>
8895 PRINT Source_press;
8898 IF NPfiM THEN
8901 PRINT TflB<10);'TUBE PRESSURE =";

8907 GOSUB Rau_prcss
8910 Tube_pre5Sure=DROUNO(10A (7.185E-6*(P-PO)-8.969),3)
8913 PRINT Tubejiressure;
8916 END IF
8919 PRINT
8922 OUTPUT 8;Mn$(Hu,I_t)
8925 SUBEHIT
8928 !
8931 Raw_press:FOR 1=1 TO 5
8931 UfilT .2
893? NEHT I
8910 OUTPUT 8;"$IDU"
8913 ENTER 8;P
8916 IF P<PO THEN P=PO
8919 RETURN

8955 ! 
8%8 ! 
8961 ContactJest:SUB ContacUest(Filanent(*),TineO,Escape,Sanplc_nanet(*) l Run_nanc$(*),Candunp,INTEGER Estbar(*),Sanple,Hfils)
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8964 !
8967 ! locate barrel-positions uith valid filanent-contacts for each sanple
8970 !
8973 OPIiQN BfiSE 1
8976 COM /Keyboard/ Cn$,Ci$,Cb$,Cu$,GI,Clear$
8979 COH /Barrel/ INTEGER Barrel_position,Barrel_posO,Hax_barrel,Hin_barrel
8982 COM /Oaly/ INTEGER l1u,DaIy,Hn$(Q:3,2>[8],Daly_ok(G:21),Ff$(0 : l,2)[1]
8985 OIH Flag(2)
8988 INTEGER Contact(ZOO)
8991 Escaped
8901 OFF KEY
8997 OFF KNOB
9000 ON KEY 0 LfiBEL " STfiRT" GOTO 9015
9003 OH KEY 9 LfiBEL " ESCRPE" GOTO 9105
9006 PRINT USING "8/,K,/,K,/";"PRESS kO TO CHECK FILRHENHONTRCTS FOR flLL OF THE SffllPLES IN THE BRRREL","(turns filanents
OFF),"
9009 PRIHT "PRESS k9 TO ESCfiPE (return to BMC).'
9012 GOTO 9012
9015 OFF KEY
9018 OFF KBD
9021 !
9024 PRINT USING "18/,17H,K,8/";"PLEfiSE UHIT UHILE 8RRREL IS BEING RESET"
902? Escaped
9030 Resbar
9033 tlfiT Estbar= (0)
9036 OUTPUT B;"$Gt!OG200$OI110200$OP00200$OP10200" ! put .2 anps thru all fils
9039 fixes(0,lOO,25,lOO,0,l?,-10,10,"BfiRREL-HUt1BER","BflRREL UNITS",!,-1,0)
9012 GRID 1,0,0,0,1,0,0
9015 RHES 0,2,0,0,0,5,3
9048 fiXES 0,2,17,80,0,5,3
9051 LINE TYPE 1
9051 GRID 0,2,0,0,0,5,3
905? LINE TYPE 1
9060 !
9063 ON KEY 9 LfiBEL " ESCfiPE" GOTO 9399
9066 Barnun=l
9069 OUTPUT 8;Hn$(2,l> ! enable barrel-notor
9072 CSIZE 3.2
9075 LORG 5
9078 FOR Barp05=l TO 16 ! check contacts over possible range for each barrel},
9081 ! and graphically indicate regions of contact for both
9084 ! sanple and preheat filanents.
908? Barnu(i=FNBarnu(i(Barpos)
9090 HfiT Contact* (0)
9093 Est=81+18?*(Barpos-l) ! estinated position
9096 Start=Est*(8arnun=l)+70*(8arnun>l)
9099 CRLL Brl«Est-Start)*(Est>Start),0,2,0> ! rotate to est. pos. ninus 70
9102 FOR J=Est-Start TO Est*60 ! define possible range as -start to +60 units
9105 P=J-Est+Startn
9108 CfiLL8rl((J),-l,.10,0)
9111 OISP "SfiHPLEt "aFHH$(UflL$(Barnun));TflB(22);"Barrel-position: ";J
9111 CflLL Flag(Flag(*),2,l)
911? Contact(P)«Flag(l)
9120 !
9123 FOR F=l TO 2
9126 IF Flag(F) THEN
9129 C=(Flag(F)=3)t.5»(Flag(F)=l) ! box-pattern is solid for triple,
9132 BRER COLOR C,C,C ! gray for single-fil ! gray for single,
9135 MODE 8arnun+.35*(F-2),H5t-l/2 ! blank for sides-only
9138 ! draw rectangle uhose fill-pattern indicates uhich filanents are
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9111
9111
9117
9150
9153
9156
9159
9162
9165
9168
9171
9171
9177
9180
9183
9186
9189
9192
9195
9198
9201
9201
9207
9210
9213
9216
9219
9222
9225
9228
9231
9231
9237
9210
9213
9216
9219
9252
9255

! contacted (to left of barrell for sanple, right for preheat).
RECTRNGLE .35,1,FILL,E06E

END IF
NEXl F

!
NEXT J

!
DRTR 0,0,0,0,0,
RESTORE 9162
RERD S,T,S1,T1,
FOR P=l TO 200

C=Contact(P)
S=S+«O1> OR
H+(03>

0,0

S2,T2,Z
! calculate best default contact-positions

(C=3)) ! ^successive single-fil contacts
! " triple "

IF (S)10 OR 1)10) THEN I count I of successiue nocontacts
Z=Z+(C=0 OR C=2)

IF Z>10 THEN 9231
END IF
IF C=l RNO SH THEN S1=P ! 1st single-fil contact
IF C=3 RNO 11=0 THEN T1=P ! " triple " "
IF C=0 RNO S2=0 flND S>=10 THEN S2=P~1 ! last single-fil contact
IF C(3 flND 12=0 8NB THO THEN T2*P-1 ! " triple " "
IF ((C=0) OR

5=0

SH
END IF
IF C<3 RNO 12

11=0
1=0

END IF
NEXT P
IF SHO THEN

EstbaKBarnufi

(C=2)) RNO SI fiNO S<10 THEN ! don't count contact uidths of (10

RND S(10 THEN ! "

! safest estinate of single-fil contact-position
,l)=Est-Start+(S2+Sl)/2

Estbar(Barnun,2M
END IF
IF THO THEN ! ditto, triple-fil.
Estbar(Barnun,2)=Est-StartKTM2)/2
Est bar (Bar nun,

END IF
,2)=2

9261 ExiUest:Zero_fils<Filanent<*»
9261 OFF KEY
9267 CflLL Brl(3080,-1,1,0)
9270 FOR Barpos=l TO 16 ! find first sariple in the barrel to rotate to when done
9273 IF Estbar(FNBarnun(Barpo5),l> THEN 9285
9276 NEXT Barpos
9279 Sanple=l ! default
9282 !
9285 Sanple=FNBarmm< Barpos)
9288 OyiPUT K80;Clear!;
9291 Hfils'Estbar(Sanple,2)
9291 IF Hfils=0 THEN Nfils=l
9297 IF Candunp flND NOT Escape THEN
9300 DISP CHR$(130>&"Dunping Contact-Test Graphics... 1CHR$(128)
9303 DUMP GRRPHICS
9306 ENO IF
9309 DISP FNHIC'OO YOU URNT TO ERRSE THE PREUIOUSLY-DEFIHED SRHPLE NflNES NOU? (Y/N)");
9312 INPUT Tenp$
9315 IF FNYes(Tenp$)=l THEN
9318 NRT Sanple_nane$= ("")
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9321 KRT Run_nane$= <"")
9321 ENO IF
9327 !
9330 OFF KEY
9333 LOOP
9336 LOOP
9339 INPUT "UHflT BRRRELI 00 YOU URHI ROTRTEO INIO RUHHING POSITION?",Sanple
9312 EXIT IF SanpleH fiNO Sanple<=16
9315 PR.IHT USING "/,10K,K,/";FNH$(" **** BftRREL-NIMRS ONLY GO OP 10 16 **«* ">
931B Clunk
9351 ENB LOOP
9351 EHU IF Estbar(Sanple,l> ! did the contact-test find a sanple here?
9357 Clunk
9360 GRRPHICS OFF
9363 PRINT TRBKY(1,18);FNH$("NO SRHPLE fiT BflRRELJI lUflL$(Sanple)a" - PLEflSE RE-ENTER BflRRELt...")
9366 END LOOP
9369 I
9372 BISP "PRESS CONTINUE TO RESET BBRREL, ROTfiTE BBRREL!";Sanple;"INTO POSITION, a ESCfiPE TO BMC"
9375 PfiUSE
9378 GRRPHICS OFF
9381 OUTPUT KBO;Clear$;
9381 OFF KEY
9387 OFF KBO
9390 Resbar
9393 Find(0,Sanple,Hfils,0,Filanent(x),TineO)
9396 SUBEHIT
9399 Escaped
9102 GOTO Exit.test
9105 SUBENO !   -  --          -   -  

9108 !
9111 !
9111 fluerage:SUB flgerage(fluto,Hornal<*),Candunp,Escape,IHTEGER Run_nunber,Prtr(*»
9117 OPTION BflSE 1
9120 COM /Keyboard/ Cn$,Ci$,Cb$,Cu$,Q$,Clear$
9123 Haxblox=80 ! naxinun S of blocks of data that can be brought into nenory
9126 OIHOate$[12],SaHplerane$[50],Ratio$(80J)[73,Block_ratio$(?)[7],Ruerjatio$[73,Ra$(20)[7],J$[1003Jnput$ClbO],Belta$(?)[
Signa$(7)C103,Hfrag$[10]
9129 RERL fluer(8fl,7),Ok_ratiol<80),Block_a«crage(7)
9132 REflLflcc(80,7),Block_acc(7),Ok_acc(80),Pk,Rejected(.80),Blocktwe(80),Ok_tine(80)
9135 INTEGER Sanple,Ref,Block,Oata_collector,H_isotopes(80),Hblox<80>,H
9138 Escape-0
9111 Run=Run_nu«ber
9111 Rnufi=Run
9117 First_auerage=l
9150 OUTPUT KBO;Clear!;
9153 GRRPHICS OFF
9156 OFF KNOB
9159 PRINT USING B 16X,K,/";FHUn$<" UEIGHTEO RUERRGES OF RflTIOS: ")
9162 IF NOT Ruto THEN
9165 IF First.awrage THEN
9168 PRINTER IS CRT
9171 PRINT USING "8/,22X,K";" UHICH RUNi? "
9171 PRINT TfiBHY(l,H);"enter 0 to escape, a negative runS (e.g. -"aURL$(Run_.nunber)l") for CRT-display only,"
9177 PRINT TflBXYU,16>;"press CONTINUE for current run ("aUflL$(Run_nuHber)l"),"
9180 PRINT TflBXY<l,18);"enter 100 to use file numbers rather than Run nunbers)"
9*83 ELSE
9186 OISP "UHICH RUNI? (0 to escape, CONT for runft "&UflL$(Rnun>&'), neg. runt for CRT-display only":
9189 ENB IF
9192 INPUT Rnun
9195 Files=0
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9198 IF Rnun=100 THEN
9501 INPUT "ENTER FIRST, LRST FILE IS FOR ORTfi:",First_record,Last_record
9501 Files=l
9507 ELSE
9510 IF Rnun=0 THEN
9513 Escape*!
9516 SUBEHIT
9519 END IF
9522 Run_nunber=RBS(Rnun)
9525 END IF
9528 END IF
9531 PrinHRnun)Q) IProuide hard-copy printout IF Print=l (i.e. negatiue runt)
9531 PRINTER IS CRT
9537 GRRPHICS OFF
9510 IF Run.nunberOLastrun OR NOT Got OR Files THEN
9513 IF NOT Files THEN
9516 Lastrun=Run_nunber
9519 ON ERROR GOTO Faildir
9552 fiSSIGN SPathl TO "RESOIR:INTERNflL,1,l"
9555 ENTER 8Pathl,Run_nunfaer;Sanple,Date$,Sanplenane$,First_record,Last_record
9558 PRINT USING "18/,K,/,8fi,20,10H,5fl,2D,10H,K,2/,K,3H,i";"SaHPLE: "aSanplenane$,"8RRRELS ",Sanple,"RUNi ",Run_nunber,Oate$,"
ISOTOPE RRTIOS:"
9561 END IF
9561 ON ERROR GOTO Faildat
956? QISP "Getting data fron disk. Please wait..."
9570 HSSIGN §Pathl TO "RESULT:1NTERNHL,1,1"
9573 FOR K=First_record TO La5t_record*50Q*(First_record>Last_record)!get data fron disk for all blocks of run
9576 H-500*<K>500>
9579 ENTER tPathl,I;Nfrag$,Blockj-atio$W,Blockjwerage<^
Icurr
9582 fiuer_ratio$=""
9585 6ot=l+Got! at least 1 block retrieved
9588 N_isotopes<Block)=N
9591 Blocktine<BlockHine
9591 FOR J=l TO N-l! put data for all blocks of run into arrays
959? flver<Block,J)=Blockjwerage<J>
9600 flcc(Block,J)=Block_acc(J)
9603 Ratio$(Block,J)=Block_ratio$(J)
9606 NEHT J
9609 IF BlocbHaxfalox THEN PRINT USING "2/,3<K>,2/Y**» CRN ONLY IfiKE UP TO ",Maxblox," BLOCKS ***"
9612 IF Block=Naxblox THEH 9618
9615 NEXT K
8618 OFF ERROR
9621 R=0
9621 HfiT Ra$= ("")
962? FOR 1=1 TO Block! find out which ratios were taken during the run and store in the Ra$ array
9630 FOR J=l TO H_i5otopes(IH
9633 Oldratio=0
963G FOR K=l TO R
9639 IF Ratio$<I,J)=Ra$(K> THEN Oldratio=l
9612 NEHT K
9&15 IF NOT Oldratio THEN
9618 R=1*R! Oldratio=0 if a new ratio
9651 Ra$(R)=Ratio$<I,J)
9651 IF R=20 THEN 9672 ! no ,-ore than 20 different ratios can be handled
965? END IF
9660 NEHT J
9663 NEXT I
9666 END IF
9669 !
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9672 If R=l RND HOI fluto THEN
9675 auer_ratio$=Ra$(l)
9678 PR!HI
9681 GOIO 9750
9681 END IF
9687 If HOI fluto THEN
9590 FOR 1=1 10 R
9693 PRINT USING "UK,t u ;Ra$(I)
9696 JOT I
9699 PRINT USING "2/ 11
9702 IF Rver_ratio$=" H THEN Rver_ratio*=Ra$d>
9705 DISP "UHICH RflTIO (xxx/xxx)? (CONTINUE for "afiver_ratio$[l,?!")";
9708 INPUT fiver_ratio$[l,7]
9711 fluer_ratio*=TRIft$<UPd(flver_ratio$)>
9711 RcH !»«!????
9717 GOTO 9711
9720 END IF
9723 !
9726 FOR Rct=l TO N_isotopes(Block)-l
9729 R«er_ratio$=Ratio$(Block,Rct)
9732 IF Nornal(l) RNB POS(fluer_ratio$,URL$<Nornald>>> THEN 10005 ! if an autonatic run, don't average the normalizing ratio
9735 IF (Ratio$(81ock,N_i5otopes(Block)-l)="SRH/SPK") RND (fk>er_ratio$0"Sfii1/SPn RND (NOT POS(fluer_ratio$,"*"» THEN
9738 ! don't average un-noraalized 5piked-run ratios
9711 !
9711 PRINTER IS Prtrd+fluto)
9717 IF Full.auto THEN PRINT USING "/,80fl,/";RPT$( H«",80)
9750 PRINT USING '17X,8R,5)l,9fl,9X,K,/";FNUn$( II BLflCKi*>,FNUn$<Rucr_ratioS),FNUn$< 1'SIGMRMCflNr1 )
9753 Found_ratios=0
9755 FOR 1=1 TO Block ! display all values for selected ratio
9759 FOR H TO N.isotopesdH
9762 IF Ratio$d,J)=fl«er_ratio$ THEN
9765 PRINT TRB(l8);I;TRB(27);DRflUNO(fluerd,J>,6);TRB(11);OROUNO<Rcc(I,J>,3)
9768 Found_ratios=UFcund_ ratios
9771 GOTO 9780
9771 END IF
9777 NEJiT J
9780 NEXT I
9783 IF NOT Found.ratios THEN
9788 PRINT USING V,S(,2/";FNH$<" THERE fiRE NO "afluer_ratio$&" RRTI05 IN THIS RON")
9789 ON 1+fluto GOTO 9162,10005
9792 END IF
9795 IF NOT Buto THEN PRINT USING "2/"
9798 N=0
9801 Input$=""
9801 IF HOT Buto THEN
9807 DISP "RBTIOS TO BE REJECTED? (e.g. 2,5,32) [ press "aFNUn$("CONT")a" for none]';
9810 LINPUT Inputs
9813 Parsednput$,Rejected(*),Ninputs)
9816 IF Print THEN PRINTER IS Prtr(2)
9819 N_rej_blocks=Ninputs
9822 IF N.relblocks)=Found_ratios THEN
9825 Clunk
9828 DISP FNH$("YOU CRN'T REJECT THRT MflNV BLOCKS.")
9831 UflIT 3
9831 GOTO 9807
9837 END IF
9810 IF N_rej_blocks THEN
9813 PRINT "BLOCKS NOT INCLUDED: ";
9816 FOR 1=1 TO N_rej_block5
9819 PRINT Rejectedd);
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9852 NEXT I
9855 PRINT
9858 END IF
3861 ENO IF
9861 FOR 1=1 TO Block
986? FOR K=l TO N.rej_blocks
9870 IF I=Rejected(K) THEN 9906
9873 NEXT K
9876 FOR M TO N_isotopes(I)-l
9879 IF Ratio$(I,J)=flver_ratio$ THEN
9882 N=1+N
9885 Ok_ratiol(N)=fluer(I,J)
9888 Ok_acc<N)=flcc<I,J>
9891 Ok_tine<N)=Blocktine(I)
9891 Nblox(N)=I
989? GOTO 9906
9900 END IF
9903 NEXT J
9906 NEXT I
9909 IF NOT fluto flND Print THEN
9912 FOR Y=0 TO Print! printout the ratios to be averaged
9915 PRINTER IS Prtr(Y+l)
9918 PRINT USING "80fl,/,K,/,8fl,2D,10H,5fl,20,/"^PT$("«",80), li SflHPLE: 'llSanplenaHe$,'BflRRELt ",Sample,"RUNS ",Run_nufiber
9921 PRINT OSING h 2lX,9fl,1X,9ft,1X,K,/";FNUn$("BLOCK8"),FNUn*(flwer_ratio$),FNUn$("SIGflHI1EflNr)
9921 FOR 1=1 TO N
9927 PRINT Tfl8(22);Nblox(D;Tfl8(3l):DROUNO(Ok_ratiol(I),6):TflB(1Ji);DROyNO(Ok_acc(I),3)
9930 NEXT I
9933 PRINT
9936 NEXT Y
9939 ENO IF
9912 !
9915 IF N)l THEN
9918 CflLL Rygraf(Ok_ratiol(*>,(N),fluer_ratio$,Ok_acc(*),Ok_tine(*))
9951 Calcau(Ok_ratiol(*),Ok_tine(*),Print,fl«er_ratio$,Ok_acc(*),Candunp,N,Prtr(*))
9951 flLPHfl ON
9957 IF Print ftNO Candurip THEN
9960 IF NOT fluto THEN
9963 DISP "00 YOU UftNT TO DUMP THESE GRRPH1CS TO THE PRINTER?"
9966 OFF KEY
9969 ON KEY 0 LBBEL "DUMP GRflPHICS" GOTO 9981
9972 ON KEY 1 LflBEL " NO OUHP" 60TO 9993
9975 GOTO 9975
9978 END IF
3981 OFF KEY
9981 DISP FN81$("DUMPING GRflPHICS...")
998? DUflP GRflPHICS
9990 ENO IF
9933 First_auerage=0
9996 OFF KEY
9999 IF NOT fluto THEN 9162

	END IF 
NEXT Ret

10011 I
10011 FaildinPRINT USING "/,3<K),2/";Ci$a" CflN'T REflD DBTB-DIRECTORY FOR RUNS ",Run_nunbcr," ICnl
1001? ON Itfluto GOTO 9162,10008
10020 Faildat.-PRINT USING "/,5(K),2/";Ci$a" CflN'T REflO DftTft FOR FILES ",K,", RUNS ",Runjiu?iber," "SCnS
10023 GOTO 9615
10026 SUBEND ! -------------   -««..     ............... ....

100291
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10032!
10035 Endsave:! end of SflVEd part
10011 OEF FNBar_digits<Barslot) ! Rotational position of barrel
10015 ! MflR 22, 1985, 5:15 PI1
1001? ! Barslot is the relatiue position in the barrel (1-16), not the

10050 ! barrel-nunber.
10053 Y=-103.3*185.?2»Barslot ! .H03*Barslot A 2
10055 RETURN INT(YWFRRCT<Y».5>
10059 FNEHO

10062 !
10065 !
10068 Pb_age=SOB Pb_agc(R76)
10071 UH.55125E-1
10071 L5=9.8185E-1
10077 H37.80

IF R?6>.0156BKO R76U.9THEN
TriaMH500«(S6H(-(l/2)KR76>L5/(L8KU)))t(R>.7))
Change=l 

10089 REPEBT
10092 F=L8*EKPCTrial_t*(L8-L5»/L5
10095 T»LOG(lt<EKP(Trial_t*L8)-l-F«<EXP(Trial.t«L5)-l»/<l/(0«R76)-F})/L5 
10098 Changc=flBS(T-Trial_t> 
10101 Trial_t=T 
10101 UNTIL Change<.01 
10107 END IF 
10110 IF T THEN 
10113 PRINT TBBHY(1,18);
10116 PRINT USING B K,0.10,K":"20?/206 RGE FOR ";R?6;" = ";OROUNO(T,5) 
10119 ENO IF 
10122 SUBENO 
10125 ! 
10128 !
10131 Error jiessage:SUB ErrorjiessagedNTEGER Prtr(*),Printer,Message$> 
10131 ! If Printer=l, then display on CRT only 
1013? ! If Printer=2, then printout only 
10110 ! If Printer=3 then do on both. 
10113 !
10116 FOR P=l TO l+(Printcr=3) 
10119 PRINTER IS Prtr(P+(Printcr=2» 
10152 PRINT USING "1/,K,1/";FNH$<"***** "aflessageia" »****") 
10155 NEJiT P 
10158 PRINTER IS CRT 
10161 SUBENO 
10161 ! 
10167 !
10170 Broop:SUB Broop ! Make a "droopy-beep" sound 
10173 FOR 1=500 TO 100 STEP -50 
10176 BEEP I,.02 
10179 NEXT I 
10182 SUBEND 
10185 !

10191 Drift_adjust:SUB Drift.adjust(Type,Runcla55$,Huchde$(»),HornalO(*),HornO,Ha»,IHTEGER Niso,Rf,KuO,MagnetO(*),Coarsebin<*),Ref>
10191 ! Recalibrate appropriate elenents for slight drift of nagnet-settings
10197 OPTION 8BSE 1
10200 COM /General/ Z$,INTEGER Prtr<*),Sabflag,fluto,Full_auto,Foc(«>,I_t
10203 COM /Specs/ Mx(0:l),Ions,Ze(0:l),Hoise(0:l)
10206 COM /Oaly/ INTEGER Mu,Oaly,Mn$(0:3,2)[8],Oaly_ok(0:21),Ff$(0:l,2)[1]
10209 COM /Magnet/ McoefOO,INTEGER L,flside,Peak_inter,Coarsenag(0:l),Hagnet(0:21,2),Coarserange
10212 COM /Filanents/ Filanent(*),Fil$(*),IHTEGER Hfils,F8
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10215 m /Oatal/ Peak(*>,Pk,Merfere(*),Noraal(»},TGG,INTEGER Data_iso<*>,Data_collector,Inu,Bfic_out,Hext_run,Spike
10218 INTEGER Hu
10221 OUTPUT KBO;CHR$<255>aCHR$(75>;
10221 PRINT USING "8/,K,/Y'This function will adjust the stored ELEMENT data for slight drifts in the best nagnet-settings for the 
elenent."

10227 PRINT USING V.UVTo do this, you nust: (1) have the high voltage set within 2 volts of the","default value for the ele
Rent, and"
10230 PRINT USING "K,2/,K";" (2) be on a peak of at least 10 nll.YIf both of the above are true, then press the appropriate softk
ey to proceed."
10233 OFF KEY
10236 OH KEY 0 LfiBEL " PROCEED" GOTO 10218
10239 ON KEY 9 LRBEL " ESCfiPE" GOTO 10368
10212 GOTO 10212
10215 !
10218 OFF KEY
10251 OUTPUT KBO;CHR$(255)aCHR$(75);
10251 CRLL Hv<Hii$C»),Hul,P,Mu,I_t) ! query accelerating uoltage
10257 IF P THEN SUBEHIT
10260 IF RBS(HuO-Hvl»2 THEN
10263 PRINT USING "5/,6H,K,K";FNH$(" ***** HIGH-UOLTRGE MUST 8E UITHIN 2 UOLTS OF "ftUflLttHuOr ")
10266 Clunk
10269 UflIT 2
10272 SUBEHIT
10275 END IF
10278 fe=M
10281 UfilT 1
10281 Enter_beatt(0,Mv,L,I_t,0)
10287 IF (Daly fiND MvUO) OR (NOT Oaly RNG Hv<20> THEN
10290 PRINT USING "3/,6X,r:FNHf(" **** MUST HfJUE >10 «U (DflLY) OR >20 nU (CUP) *** ")
10293 Clunk
10296 UfilT 2
10299 SUBEHIT
10302 END IF
10303 LO=L
10305 Center_peak(l,L)
10308 IF Subflag THEN
10311 PRINT USING "1/,6H,K";FNH$(" ***** NEED fi CENTERRBLE PERK «*****")
10311 Clunk
1031? UBIT 2
10318 SUBEHIT
10319 ENO IF
10320 !
10321 IF Filanent(l»1.? THEN ! If )1.7 a«ps on center-fil, try to adjust
10322 ! Re-18? nagnet-value for drift.
10323 Center_peak(0,0) ! center Re-187, then restore original-peak wag-values
10321 L=LO ~
10326 OUTPUT 8 USING "2(1fl,1Z),8fl";"$GFJ",Magnet(L,2),"$OFK",CoarseHag(l)
10327 IF Subflag THEN PRINT USING "K^";"(Couldn't center the Re-18? peak)"
10328 ENO IF
10329 !
10330 ON ERROR GOTO 1Q356
10332 BSSI6N 8Pathl TO "TYPE:INTERNfiL"
10335 OUTPUT tPathlJype;Runclas5$,Niso,Hcoef<*),Hagnet<*>,Coarsenag(*>,Peak_inter,flside,Rf,Nuclide*<*>,Noriwl<*)Jn«,Interfcre(*),
Hv
10338 HvO=Hv
10311 OFF ERROR
10312 Uhoop
10311 PRINT FNH$("**« ROJUSTEO flfiGNET-UflLUES FOR "&TRJ.M$(Runclass$>a" STORED ***")
10317 UfilT 2
10350 SUBEHIT
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10353 !
10356 PRIHi USING "3/,10X,K";FNH$<" **** UNfiBLE 10 SIORE ON DISK ****">
10359 OFF ERROR
10362 Clunk
10365 UfllT 2
10368 SOBEHD
10369 i
10370 !
10372 Oata:SUB Data(Oecay,Ha$,Ln,Hbl,Hbl,Share_bkgrds,Dunp_datagraf,Bad_pressure,IHTEGER Niso,Block,Oy,Pb_%78,Run)! take a block of 
isotope-ratio data

10373 OPIION BflSE 1
10376 COM /General/ Z$,INTEGER Prtr<*),Subflag,fluto,Full_auto,Foc<*),I_t
10379 COM /Keyboard/ Cn$,Ci$,Cb$,Cu$,Q$,Clear$
10382 COM /Specs/ Hx(0:l),Ions,Ze(0:l),Noisc(0:l)
10385 COM /Daiy/ INIEGER Mu,Galy,rW(0:3,2)[83,Baly_.ok(0:21),Ff$<G:l,2)[13
10388 COM /Magnet/ Mcoef(*),INTEGER Lll,flside,Peak_inter,CoarsefHg(0:l),Hagnet(0:Z1,2>,Coarse
10391 COM /Barrel/ INTEGER Barrel jmsition,Barrel_.posO,Max_barrel,mn_barrel
10391- COM /Filaftents/ Filam!nt(*),Fil$(*),INTEGER Nfils,F8
10397 COM /Datal/ Peak_in<«),Pk,Interfere(*),Nomal<*>,TOO,INTEGER Data_iso(*>,Data_collcctor,Inu,Bnc_out,Hext_run,Spikc
10100 COM /Data2/ flcc(*),Lacc(»),Signa$(*),Dclta$<*>,flwr(»),Last_auer(*),Last_ratio$<»),Ratio$<*)
10103 COM /Bata3/ Bkrds(*),Bkrd_w(*),Resdecay(«),INIEGER Sanple,N_prine,Hsets,Ref,Rf,Bkrd_rdgs(*),Bkrd_signa<*)
10106 COM /Rat/ Slope,Int,Spikeiiunber,Sig,Peak_t(8,10)Jitteconst_corr(8),Peak_height<8, /H)),Hor(irat_5lope,Nor(irat_inter,Nor(i_inverte
d
10109 CQh /Interfere/ InterfereO<1,3),Intertnsecs,Interf_(ion_cts(1,2),Interf_nonJine(1,2),IHTEGER Longd)
10112 INTEGER Bkrd_p05n<12,2),faLpos<12),l!ag_posO(12)^
s,N
10115 REfll Interf_corr_err(8>,Pcak_a(8),Peak(8),Suns(5)
10118 DIt1Mul$(2)[1],U$[lO],S$C203,Sl$E?],Coef(1,l),Chi_5quare(10)Jenp._auer(?)
10121!
101-21 OflTfl 0,Q,MILLIUOLTS,CUP,DflLY,.2,0,0
10127!
10130 Chisq:DflTfl 0,0,5.99,7.81,9.19,11.1,12.6,11.1,15.5,16.9,18.3,19.7,21,22.1,23.7,25,26.3,27.6,28.7,30.1,31.1,32.7,33.9,35.2,36.1,
37.6,38.9,10.1,11.3,12.6
10133 BflTfl 13.8,11.9,16.2,1?.1-,11&,«.8,51,52.2,53.1,51.6
10136 !
10139 GRflPHICS OFF
10112 OFF KNOB
10145 N=N_prine ! don't allow value of N_pnne as passed in Data3 to change
10118 OUTPUT 8 USING "1fl,1Z";"$OFJ",FNIsonag(Mcoef(*),Data_iso(N)-.5) ! put nagnet on a bkrd position
10151 FOR I=fluto*Full_auto*2 TO 19
10151 ON KEY I [ML "" CfiLL Clunk
10157 NEXT I
10160 ON KEY 0 LfiBEL " BMC" GOTO Bncjwt
10163 ON KEY 1 IBBEL " HEHT RUN" GOTO Nextjun
10166 RERO Pb1678_cycle,Dalv_discr,U$,ttul$(*),DalyJiscr,Biic_out,Next_run,Chi_square(*)
10169 MflT Peak= Peak_in i Peak_in(») in "OflTfl" subprogran is Peak<*) in Main program
10172 MflT Peak_in= (0) ! only restore Peakjn array if conplete data-block
10175 Interf_nsecs=Nsets ! I seconds to spend on "short" interf-non pks
10178 Spikenunber=Spike
10181 Nunber_peaks=N ! I isotopes requested by user (doesn't incl. interf-non pks)
10181 NuMber_of_sets=Nsets
10187 MflT Peak_a= Peak
10190 tlflT Interfjion_cts= (0)
10193 Mflf InterfereO= Interfere ! deternine which isotopes to nonitor for isobaric interferences
10196 HflT Long= (0)
1BW9 HflT Interf_corr_err= (0)
10502 MfiT Specif_non_pk= (0)
10505 MfiT Signa$= <"")
10508 MflT Oelta$= ("")
10511!
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	FOR f1=l TO 1 
10517 FOR 1=1 TO N
10520 IF Interfere(f1,2)=Data_iso(I) THEN 10535
10523 NEHT I
10526 InterfereO(H,l)=0 ! ignore isobaric interferences if none for the
10529 InterfereO(hJ,2H I specified isotopes.
10532 MerfereO(rJ,3H
10535 NEHT H
10538 FOR 1=1 TO N
10511 Ratio__isotope(I)=Oata_iso(I) ! can include interf-non isotopes
10511 NEHT I "
10517 FOR H=l TO 1
10550 FOR 1=1 TO N
10553 IF Interfere(rJ,l)=Ratio_isotope(I) THEN
10556 Long(M)=I ! order of Monitor isotope in data-isotope list
10559 InterfereO(M,lH ! so don't nonitor before/after peaktops
10562 Specif_.non_pk(I)=l ! if a specifically-requested interference-Monitor peak
10565 END IF
10568 NEHT I
10571 NEHT H
10G71 OUTPUT KBD;Clear$;
10577 ON KEY D LBBEL " ESCflPE" GOTO Exitjata

	IF HOT fiuto THEN Sl$="(of "aUfiL$<Block+Nbi-ttbM)a">"
	IF fluto THEN Sl$="(flUTO)" 

10586 IF Nfils=2 THEN S$="SIOE-FIL.="ailfiL$(FilaMent(2))a" WPS" 
10589 Tpress=TIHEOBTE 
10592 PRINTER IS CRT
10595 CflLL Pre5Sure(Hu,H(i$(*),l,Source_pressureJube_pressure)
10598 IHflGE 3/,80fl,/,80R,/,21X,K,/,80B,/,BOB,3/
10601 IF (Source_pressure>l .E-6) OR (Tube_pressure>l.E-7) THEN
10601 FOR Y=2 TO 1 STEP -1
10607 PRINTER IS Prtr(Y)
10610 IF Source_pressure)l .E-6 THEN
10613 PRINT USING 10598;RPT$("*",80),RPT$("*",BO),FNB1$("SOURCE PRESSURE IS TOO HIGH ("aUflL*(Source_pressure)ft")'),RPT$("*",8 
0>,RPT$("*",8G)
10616 END IF
10619 IF Tube_pressure)l.E-7 THEN
10622 PRINT USING 10598;RPT$("«",80),RPT$("*",80),FNB1$("TUBE-PRESSURE IS TOO HIGH ("aUBL$(Tube_pressure/a")"),RPT$("*",80),R 
PT$("*",80)
10625 END IF
10628 NEXT Y
10631 Superduperclunk
10631 IF fiuto THEN
1063? IF (TIt1EOflTE-Tpress)/60)60 THEN ! uait no nore than 1 hour for pessure. to inproue (auto-running only)
10610 Bad_pressure=l
10613 GOTO Exit_data
10616 END IF
10619 PRINT "URITING FOR flOEQUBTE SOURCE fiNO TUBE PRESSURE..."
10652 Uait(TIHEOBTE,60,Filanent<Hfils),0,fluto,Full_auto>
10655 GOTO 10595
10658 ELSE
10661 GOTO £xit_data
10661 EHO IF
10667 OUTPUT KBO;Qear$;
10670 END IF
10673 Bad_pressure=0
10676 FOR Y=l TO 2
10679 PRINTER IS Prtr(Y)
10682 IF Y=2 THEN PRINT USING "I,K";CHR$(27)a"ai80" ! narrow line-spacing
10685 IF Y=2 THEN PRINT "SOURCE PRESSURE =";Source_pre5sure°,TfiB(18);"TUBE PRESSURE =";Tube_pressure
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10688 IMflGE "8RRREiJ",30," ",HX, "BLOCK! %DO,2H,8fi,4H,10fl,8H,"RUffft",DO," V/CENT. FIL.=",D.30," flMPS",ffi,20fl,18X,DD l " SEIS
",/,"SflNPLE: ",50fy
10691 PRIHI USING 10688;SaflpIe,lt8iock,Sl$,CHR$(128tMV)a i'^lM$(l+Dv)a''^"aCHR$(128),Run/ilaNent(l),S$,Nsets,Ha$
10691 NEK? y
10657 ! if Cofizer=l then take backgrounds only for the least-intense peak
10700 ! - applies if cup data only, fiax-ratio<20, good pressure, not Pb16?8.
10703 IF Peak(NH IHEH
10706 Superclunk
10709 PRIHI USING '4/,U/,U/Y'*******   PEflK(H)=0 CRR8R Ifi Data m*m******yftff|fWlfff| PLERSE HOIIFV KEN Ittttllt

10712 Peak(HM
10715 ENO IF
10718 IF (Peak(l)/Peak(H)(20) BNG (Dy=0) BHO <Pb_%78=0> fiHD <Source_pressure<1.E-8> HRD (Tube_pressure<6.E-9) THEN Conzer=l
10721 FOR 1=1 TO N
10721 IF Ratio_i5otope(I>=Ref IHEH R=I !R is order or ref-isot. in peak-switching
10727 HEX! I
10730 SetupJ: I if Pb 201-206-207-208 block, take 6/1 data before a after 6/7/8 data
10733 IF PH678 THEN
10736 Ratio_isotope(l)=206
1073S Ratio_i3otope<2>=204
10712 Hsetss .7*Hunber_of_sets ! but take only W, of specified sets each tine
10715 IF HsetsCS IHEH Hsets=5
10718 H=2 ! since only 206 a 201
1075.1 Hunber_peaks=2
10751 MRT Peak_a= (0)
10757 Feak_a(l)=Peak<R> ! 206
10760 FOR 1=1 10 1
10763 IF Data_iso<I>=201 IHEH Peak_a<2)=Peak(I)
10766 HEHI I
10769 Refpk=l
10772 ELSE
10775 Refpk=R
10778 EHO IF
10781 Setup_2:CflLL Peaktine(Peak_a(*>,Hoise(*) l Ions,Integr_tiflc(*),Uait_tine<*) l H l Oy l (Refpk),Ratio_isotope(#»
10781 GCLERR
10787 FOR J=l 10 2
10790 PRINTER IS Prtr(J)
10793 IF J=2 IHEH PRIHT USIHG "I,K";CHR$(27)a Bai8D"
10796 PRINT USIN6 "9fl,12}l,I";"ISOIOPES.""
10799 FOR 1=1 10 H
10802 PRIHT USIHG "3D,3X,I";Ratio.isotope(I>
10805 IF Specif_non_pk(I)=l IHEN ! if isotope is a specifically requested isobaric-interference Monitor, use wait-t & integrat
ion-t of 3 seconds
10808 Uait_tine<I>=2
10811 Integr_tine(I)=3
10811 EHO IF
10817 NEXT I
10820 PRINT USIHG "/,18fl,2M";"INTEGRRTIOH-TIt1ES:"
10823 FOR 1=1 TO N
10826 PRINT USIHG D 3D,3X,«";IntegrJinc(I)
10829 NEHI I
10832 PRIHT USING "/,HUX,i";"URN-TIMES:"
10835 FOR 1=1 TO N
10838 PRINT USIHG "3B,3X,i";Uait_tine<I>
10811 NEXT I
10811 PRIHI
10817 NEHI J
10850 FOR R«l TO H
10853 IF Ratio_isotope(R)=Ref THEN 10859 !R is order or ref-isot. in peak-switching
10856 NEXT R
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10859 PRINTER IS Prtr(2);UIGTH (132)
10862 PRINT USING "K,K,/";CHR$(27)a"ak2$" ! snail print
10865 IF NOI Pb_%78 OR NO! Pb1678_cycle THEN
10868 PRINT "FOCUS:";THB<19>; ! print focus-settings
10871 FOR 1=1 TO 6+Nfils
10871 PRINT USING "3{K),3H,t";I,"-",FocCD
10877 NEHT I

10883 ENO IF
10886 Nn=N*1*(Pb_1678*Pb1678_cycle=0) ! Expand to include possible interf-non pks
10889 I
10892 FOR H TO Nn ! determine fiagnet-settings for peaktops & bkrds
10895 IF K)N THEN Ratio_isotope<K> sInterfereO<K-N,l> ! add interference-Monitor isotope to Ratio-Isotope list 

	FOR H TO Niso
	IF Ratio_isotope(K>=f1agnet<J,l> THEN 

10901 Mag_pos(K)=Hagnct(J,2) I peaktops 
10907 !
10910 ! bkrds at 1/2 anu above ft below peaktops
10913 Bkrd_posn(K,2)=f1ag_pos(K)KFNIsoMag(hcoef(*),Ratio_i5otope(Dt .5)-FNIso«ag<Hcoef(*),(Ratio_isotope(K»» I nag-seting f 
or flBOUE bkrd
10916 Bkrd_posn(K.l)=f1ag_pos(K)t(FNIsoftag(t1coef(*),Ratio_i5otope((()-.5)-FNIsoftag(i1coef(*),(Ratio_isotope(K)))) ! Mag-setting 
for BELOU bkrd
10919 ENO IF
10922 NEHT J
10925 NEHT K
10928 i
10931 Hu=Dy
10931 OUTPUT 8;to$(Hu,l) ! 1-second integration
10937 OISP
10910 PRINT USING "K,t";"HRGNET: ("aUBL$(Coarse)a") " ! print magnet-settings
10913 FOR 1=1 TO Nn
10916 IF Ratio_isotope(I)<>0 THEN PRINT USING "3(K),3H,8";Ratio_i5otope(I),"-",t1ag_pos(I)
10919 NEXT 1
10952 PRINT USING V
10955 K=0
10958 PRINTER IS Prtr(2);UIOTH (132)
10961 FOR 1=1 TO Nn ! Print headings for backgrounds
10961 FOR J=Nunber_peakstl TO 1-1
10967 IF (Ratio_isotope(J)=Ratio_isotope(D) OR (Ratio_isotope(I)=0) THEN 10979! auoid duplicate isotopes
10970 NEHT J
10973 K=K*1
10976 IF Ratio_isotope(I) THEN PRINT TflBUO*K-9);Ratio_i5otope<I);
10979 NEHT I
10982 PRINT " BflCKGROUNOS: (cts per sec./std. deu.)" 
10985 Bbkrd:! take before-peaktop backgrounds
10988 IF NOT Sharejkgrds THEN ! If not sharing the last block's backgrounds
10991 CflLL Backgrounds(Conzer,Nunber_peaks,Peak(*),R,Pb1678jycle,Hn,0,H,PbJ67B,Integr_tiMe(*),Bkrd_po5n(*) l Ratio_i5otope(*>,Coa 
rsenag(D)
10991 IF 8fic_out OR Next_run OR Subflag)! THEN Exit.data
10997 ELSE
11000 FOR 1=1 TO Nn ! Share last block's backgrounds
11003 FOR J=l TO 2
11006 Bkrds(J,I)=Bkrds(Jt2,I)
11009 Bkrd_rdgs(J,I)=Bkrd_rdgs(Jt2,I)
11012 NEHT J
11015 NEHT I
11018 ENO IF
11021 OUTPUT 8;"$ICL"
1102^ ENTER 8;Tn
11027 IF Pb_1678=0 OR Pb%78_cycle=0 THEN
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11030 llfll Hag_posO= f1ag_pos
11033 CflLL Interfere(0,In,Bkrd5(*),t1ag_posO(*),(Hufiber_peak5),Subflag,Bfic_out,Hext_run)
11036 OH Subflag 6010 11039,Bbkrd,Bbkrd,Exit_data
11039 IF Btic_out OR Next.run IHEN Exitjata
11042 END If
11015 FOR t1=l 10 1 ! Put Monitor isotope uith data-isotope list if interference correction uill be ) .M and nonitor peak is >.5nU 
/.05M(J (Cup/Daly)
11015 P=Interfjion_cts(M,l)/f1x(f1u) ! nU interferenee-fionitor peak
11051 IF InterfereO(t1,l) RND LongOIH fiHD «f1u=0)*P>.5) OR (t1u*P>.05) THEH
11054 FOR 1=1 10 H
11057 IF InterfereO(H,2)=Ratio_isotope<I> flHO H<B THEN
11060 Checked=0
11063 FOR J=l 10 IH! only Monitor an interference peak once per set
11066 IF (Interfere(J,l)=Interfere(M,D) BND Long(J) THEN Chc-cksd=l
11069 HEHI J
11072 Percent_corr :: 100*(Interf_non_ct5(t1,l)/f1x(t1u))*InterfereO(N,3)/Peak(I)! I correction fron isobaric interference
11075 IF Percent_corr).lO flHO HOT Checked IHEN ! if correction >.10J! then use "long" interference monitor 
11078!
11081 IM+N 1 increment the nunber of isotopes in the set
11081 LongdlH
11087 FOR P=l 10 2! allocate interf-Mon bkrds to correct nain-pk order
11090 Bkrds(P,H)=Bkrds(P,Nuriber_peaks+t1)
11093 Bkrd_rdgs(P,H)=Bkrd_rdgs(P,Hunber_peakstH)
11096 HEHI P
11099 Peak(H)=Peak(N-l)
11102 Ratio_isotope(N)=Interfere(H,l>
11105 UaitJi(ie(H)=2
11108 Integr_ti(ie(H)=3t (Percent_corr).2)t2*(Percent_corr).1)! integrate for 3 seconds if correction(.2X, 1 if between 21 
and .12, 6 if }.M

11111 InterfereO(H,l)=0
11111 InterfereO(f1,2H
11117 FOR K=l 10 Niso
11120 IF Magnet(U)«o..isotope(N) IHEH Hag_pos(N)=Magnet(K,2)
11123 HEHI K
11126 EHO IF
11129 EHO IF
11132 HEHI I
11135 ENO IF
11138 NEHI n
11H1 Short_interf=0
11111- FOR H=l 10 1 ! count I of "short"-(ionitored interf-nonitor pks
11117 IF InterfereO(H,l) IHEH ShorUnterf=l+Short_interf
11150 HEHI tl
11153 !
11156 Pks.-PRINIER IS CRI
11159 OUIPUI KBD;Clear$;
11162 IF HOI Pb_1678 OR Pb1678_cvcle=l IHEH
11165 Pnax=1.2*Peak(l)
11168 ELSE
11171 Pnax=1.2*Peak_a<l)
11174 EHO IF
11177 flxes(0,100,36,86,0,(20*Short_interf+Hsets*(SUH(IntegrJifie)tSUM(UaitJifie)))/60,0,Prax, imHyTES%''ttUBERH%0,4,^
11180 PRINI USING 10688;Sanple,l+Block,Sl$,"waHul$<l+Hu)a"**",Run,Fila«ent(l),S$,Hsets,Na$
11183 CfiLL Peaks(R,Peak_t(*),KJn,PeakJeight(»),P(iax,IeMp_auer(*),H,CoarseMag(l),l1ag_pos(»),Integr_ti(ie(*),yait_tifie(*),Ratio_isot 
ope(*),Dropouts)
11166 IF B(ic_out OR Hext_run IHEN Exitjata
11189 ON Subflag 6010 fibkrd,OverJOuolts,ExitJata,Exit_data 
11192!
11195 fibkrd:! take after-peaktop backgrounds
11198 PRINIER IS Prtr(2);UIOIH (132)
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11201 CflLL Backgrounds(Conzer,Hufjber_peaks,Pedk(*),R,Pb1678_cycle,Hn,2,H,Pb_1678,Integr_tine(*),Bkrd_posn(*),Ratio_isotope(*),Coars 
efiag(D)
11204 PRINT USING "$,K";CHR$(2?>aikGS" ! nornal print
11207 IF Bnc_out OR Next_run OR Subflag)! THEN Exitjata
11210 !
11213 FOR f1=l 10 1 ! Shift interf-non bkrds for spec.-(ion pks to correct order
11216 IF Long(rj) INCH
11219 IF HOI Specif_non_pk(Long(M)> IHEN ! if a not specifically-requested interference-Monitor peak
11222 FOR P=3 10 1
11225 Bkrds(P,Long(fl))=Bkrds(P,Nunber_peaks+H)
11228 Bkrd_rdgs(P,Long(H»=Bkrd_rdgs(P,Ni«ber_peaks*H)
11231 HEHT P
11231 END IF
11237 END IF
11210 NEXT fl
11213 PRINTER IS CRT
112% !
11219 flfil Interf_corr_err= (0)
11252 FOR f1=l TO 1
11255 FOR J=l TO *
11258 IF (Interferc(J,l)=Interfere(H,D) RNO Long(J) THEN Long(flHongU)
11261 NEHT J
11261 NEHT H
1126? IF HOT Pb.1678*Pb1678_cycle THEN
11270 CfiLL Interfere(2,Tn,Bkrds(*),Mag_posO(*>,(Nunber_peaks),Subflag,Bnc_out,Next_run)
11273 IF Subflag=2 OR Subflag=3 THEN Bbkrd
11276 IF 8(ic_out OR Next_run OR SubflagH THEN Exit_data
11279 END IF
11282 DISP
11285 Su»_bkrd_rdgs=0
11288 PRINTER IS Prtr(2>
11291 FOR 1=1 TO H ! calculate average backgrounds
11291 Bkgrd=0
1129? Bkrd_uar(I)=0
11300 FOR H TO 1
11303 Sutt_bkrd_rdgs=Suri_bkrd_rdgstBkrdjrdgs(K,I) ' total! bkrd rdgs used for Ith peak
11306 8kgrd=Bkgrd+Bkrds(K,I)/1 ! auerage background in counts/second
11309 Bkrd_gar(I)=Bkrd_yar(I)tNoi5e(t1u) A2/(1*Bkrd_rdgs(K,D) ! fiuerage background gariance of the dean, in <nU/sec> A 2, for It 
h peak
11312 NEHT K
11315 FOR J=l TO Nsets
11318 Peak_height<I,J)=Peak>ight<I,J)-Bkgrd ! subtract backgrounds
11321 NEHT J
11321 NEHT I
11327 rJ9T Ti(ieconst_corr= (0)
11330 IF f1u=0 THEN CfiLL TiHeconst_corr(Tinecon5t_corr(*),Resdecay(*),Peak_height<*),N,Integr_tine(*),Uait_tine(*»
11333 FOR H=l TO 1 ! correct for isobaric interferences
11336 IF Long(H)=0 THEN
11339 IF InterfereO(H,l)=0 THEN 11153 ! " short" isobaric interf. nonitor (linear interp)
11312 Coef(2,l)=(Interf_(ion_cts(t1,2)-Interf_(ion_cts(f1,l))/(Interf_r>on_tir>e(f1,2)-Interf_r>on_tir>e(t1,l)) ! slope of interf-nonitor 
peak decay
11315 Coef(l,D =Interfjion_cts(f1,l)-Coef(2,l)*Interf_(ion_ti(ie(l1,l) ! intercept of interf-«onitor peak decay
11318 Coef(3,l)=G
11351 Coef(1,l)=0
11351 ELSE
1135? CfiLL Cubic(Coef(*),Peak_t(*),Peak_height(*),Nsets,Long(tl))! "Long" isobaric-interference Monitor (cubic interp)
11360 END IF
11363 FOR 1=1 TO N
11366 IF Interfere(M,2)=Ratio_isotope(I) THEN
11369 fiujionitor_pk=0
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11372 flu_interf.corr=0
11375 Hpcor=0
11378 FOR J=l TO Nsets
11381 T=Peak_t(I,J)
11381 Mon_pk=Coef(l,l)tT*(Coef(2,l)+T*(Coef(3,l>tKoef(1,l)))i predicted nonitor-pk intensity
11387 Interf.pk=f1on_pk*Interfere(H,3)! predicted interfenng-pk intensity
11390 fiu_Honitor_pk=flu_fionitor_pk tt1on_pk/Hset5! auerage tionitor-peak, in counts/second
11393 Peak_height(I,J)=Peak_height(I,JHnterf_pk! correct for isobanc interference
11396 Pcor=lOO«Interf_pk/Peak_height(I,J)! auerage I correction to Peak>ight(I,J)
11399 (Test for very large correction due to being knocked off peak by seeing if correction for last peak was within a fact
or of 10 OZnU only)
11102 IF J)l UNO (Pcor/<Lpcor*<Lpcor=0»<10 OR Peak_height<I,J),'Hx(f1u)).02*l1u+2*(Hu=0)> IHEN
11105 fiujnterf_corr=fiu_interf_corripcor
11108 Npcor=UHpcor
11111 Lpcor=Pcor
11111 END IF
11117 NEXT J
11120 flu_interf_corr sflu_interf_corr/(Hpcor+(Hpcor=0»
11123 IF flu_nonitor_pk THEN
11126 PRINI "fluerage";Interfere(l1,l);TflB(13);"peak was ";DROUND(Ru_Monitor_pk/Hx(Hu),3);"nU";
11129 PRINT TflBGS);"Correction on";RatioJsotope(I);TflB(51);"= ";DROUHD(flu_interf_corr,3);"r
11132 B=$QR(2)*fivJnterf_corr*Noise(Nu>*Mx(Mu>/Rvjionitor_pk
11135 IF LongdlH IHEH D=D/SQR(Interf_nsecs) ! terror fron isobaric-interference correction
11138 IF Long(fl) IHEH 0=D/SQR(Integr_tine(Long(l1))*Nsets) i ditto
11111 Interf_corr_err(I)=SQR(Interf_corr_err(I) A 2tD A 2+(.02*fly_interf_corr)''2) ! I error fron isobar-interf correction, iricl 
11 V- in interf ratio

11111 END IF
11147 END IF
11150 NEXT I
11453 HEX! n
11156 HflT Suns= (0)
11159 FOR J=l 10 Hsets ! for calculating auerage faean-decay/grouth
11162 CflLL SuHs(Suns(*),l,(Peak_height(R,J)),Pcak_t(R,J),fl)
11%5 NEXT J
11%8 CflLL Slope(Suns(»>,Decay,Int,SO,S9,Hsets)
11171 Pk=Suns(l)/Hsets/!1x(!1u)
11171 Dccay=Oecav*Hscts»6.E+5/Suns(l)
11177 Uhoop
11180 PRINT DROUHD(Pk,3);"nU";Ref;
11183 FOR 1=1 10 H
llffib IF IOR IHEH
11189 Ix=I-(I>R)
11192 PRINI IflB(15*Ix}:OROUNO(Pk/Ie(ip_auer(Ix) A Inu,3);'WJ";Ratio._isotope(I);
11195 END IF
11198 NEXT I
11501 PRINI
11501 IF Dropouts IHEN PRINT USING "3(D";"<««« ",0ropouts," GPIO dropout(s) in this block >»»»"
11507 PRINI RPT$("-",Bfl)
11510 !
11513 Ooratios:I=Pb_%?8*(Pb16?8_cycle=l) ! calculate isotope ratios
11516 i Pb1676_cycle (for a Pb-204-206-207-208 block) is 1 after 1st 6/1 done, 2 after 6/7/8 done, 3 after last 6/1 done
11519 Pb4678_cvcle*Pb4 78_cycle*l
11522 Ratio_count=0
11525 Nornrat_acc=0
11528 Printed=0
11531 !
11531 Call_ratiocalc:FOR 10=1 TO N
11537 IF IO=R THEN Calc.ncxtratio
11510 I=M
11513! don't calculate a ratio if peak. 10 is the ref-pk, or if an unspiked, fractionation-nornahzable run until the normalizing rat
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io has been calculated.
115% IF (HOT Spike)*Horfial(l)*(Ratio_count*(Ratio_isotope(IO)=Hornal(l)) OR (HOI Ratio_count)*(Ratio_isotope(Ifl)OHornal(l))) TH 
EH Calc_nextratio
1151-9 PRINTER IS Prtr(2)
11552 CRLL Ratiocaic(I,IO,Calc_inuerted,R,Hass_discr,Ratio_count,Pb1678_cycle,Hornal(*>,H_sets_used,Oecay,Hsets,Pb_1678,Ref,Iny,M 
u,Ratio_isotope(*))
11555 !
11558 Final:Rv=RB$(flver(I))
11561 Tettp=(H_sets_used4>/H_sets_used*Hoise(Hu) A 2*(fi^ 
ntegrJitie(R)>/(Pk*Ions)
11561 T5ig=iQQ»SQR(!efip>
1156? IF Conzer=0 THEH Bkrd_uncert=lQO*SQR(Bkrd_uar(IO)*Ru A (2*Inu;tBkrd_var(R))/Pk
11570 IF Cofizer=l THEH Bkrd.uncert=100*SQR(Bkrd_uar(H)*((fiu"Iny-l)/Pk) A 2)
11573 ! Bkrd_uncert = terror in ratio due to background uncertainty
11576 Ierr=SQR(Interf_corr_err(R) A 2*Interf_corr_err(IO> A 2) ! I error due to isobaric-interference corrections
11579 Bcc(I)=SQR«(Sig>,(T5ig)> A 2/N_5ets_u5ed*B^ ! 
sigttanean(X)

11582 IF Pb_tt78 THEH
11585 OH Pb16?8_cycle 60TO 11708,11615,11591
11588 ! Conbine ualues for 1st & last 206/201
11591 H_sets_used=H_scts_used+(First61_n5ets+2)/2
11591 Recip_uar4/Rcc(l) A 2+l/First61_sigfiean A 2
1159? fluer(l)=(flu/ficc(l) A 2+First61/First6lsigfiean A 2)/Recip_uar
11600 Bce(lH/SQR(Recip_yar)
11603 Sig=l/SQR«i/Sig A 2+l/'First&tsig*2>/2>
11606 Tsig=SQR((Tsig A 2tFirst61tsigA 2)/2)
11609 END IF
11612 !
11615 FOR K=l TO Ln-1 ! Calculate percent change in ratios, put in parentheses if uithin theoretical
11618 IF Block RHQ <Last_ratio$(KHatio$<I» RHQ Last_auer(K) THEH CfiLL Oelta(Delta$(I>,fluer<I),Last_awr(K>,flcc(I),Lacc(K))
11621 HEXT K
11624 Signa$<I)Cl,8]=TRIftt(UflL$(OROUHO(Sig,2)»
1162? Sigtta$(I)=TRIM$(Signa$(D)
11630 Uithin_theor=(Sig/Tsig<SQR(Chi_square(IHT(H_sets_used))/(IHT(H_5ets_used)-l)))
11633 IF Uithinjheor THEH Sigfia$a)= i! (lSigfia$(I)&")"
11636 GRflPHICS OFF
11639 IF HOT Printed THEH OUTPUT KBO;Clear$;
11612 Printed=l
11615 FOR Y=l TO 2-PH6?8*(Pb%?8_cycle=l)
11618 PRIHIER IS Prtr(Y);UIOTH (132)
11651 T=5*(V=2)
11651 PRINT " flUERR6E^TflB(l6);'l R(JEReGE";TRB(29);''SIGHflr';TfiB(10); u SIGHflri ;TflB(50);"SlGt1flr';TRB(60);''SIGHfi n
1165? IF Y=2 THEH PRIHT USIHG "t,K";CHR$(2?)&"ai60" ! nornal line-spacing
11660 PRIHT " 'Matio$(I);TflB(l6+T);FHInyert$(Ratio$(I))-JRB(30^T);lBS/l :TflB(10tT);'1HEOR; ! :TRB(50+f);'WflH^TRB(60+T); llHER^ 
;TBB(70+T);'DELTflr
11663 IF Y=l RHO H<1 THEH PRIHT
11666 PRIHT TRB(2);OROUHO(fiuer(I),6);TRB(15);OROUHO(l/flyer(I),6);TflB(29);SigMa$(I);TR8(39);DROiJHO(T5ig,2);
11669 PRIHT TflB(19);OROUND(flcc(I>,2);TflB<59);OROUHO(flcc(I)»flwr(I>/lOO,2);TBB(70);Delta$(I)
11672 IF Y=2 RHO I=H-1 THEH PRIHT USIHG "f,r;CHR$(2?)&"ai80 H
11675 PRIHT RPT$("-",80^
11678 HEHT Y
11681 Ratio_count=Ratio_count+l
11681 IF (Ratio_count=l) flHO Homal(l) RHO Spike=0 THEH
1168? Nornrat_slope=Slope ! Linear-regression slope of nornalizing ratio
11690 Nornrat_inter=Int ! " ' intercept "
11693 Horn_inuerted :=Calc_inyerted
11696 Hor(irat_acc=Rcc(I) ! uncertainty of normalizing ratio
11699 1=0
11702 GOTO Call.ratiocalc
11705 EHD IF
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11708 PRINTER IS CRT
11711 Caic_nextratio:NEKT 10
11711 !
1171? If Pb_1678 flND Pb16?8_cycle<3 THEN
11720 Center_peak(l,Rf)i re-center the 206 peak S recalibrate Rag-settings
11723 IF Subflag=l THEN B<ic_out
11726 SELECT Pb1678 cycle
11729 COSE 1 ! after 1st 206/201 sets
11732 PRINT USING 10688;Safiple,l+eiock,Sl$,"**"&Mul$(l+Mu)a"**",Run,Fila(ient(l),S$,Nsets,f
11735 MflT Peak_a= (0)
11738 J=0
11711 FOR 1=1 TO 1
11711 IF Oata_iso(I)0201 THEN
11717 >M
11750 Ratio_isotope(J)=Data_iso(I)
11753 Peak_a(J>=Peak(D
11756 ENO IF
11759 NEXT I
11762 N=3
11765 Nunber_peaks=3
11768 Nsets=Nwber_0f_sets
11771 FirstJ1=fiver(l>
11771 First61_signean=flcc(l)
1177? First61_sig=Sig
11780 Fir5t61Jsig=Tsig
11783 First61_nsets=N_sets_used
11786 FOR 1=1 TO 3! find order of 206 & 207 peaks
11789 IF Ratio_isotope(D=206 THEN Refpk=I
11792! IF Ratio_i5otope(!)=207 THEN Peak_207*I
11795 NEXT I
11798 R=Refpk
11801 FOR K=l TO 2 ! share 206 bkgrds iron 6-1 to 6-7-8 if 6/7 ratio not too large
11801 Bkrds(K,Refpk)=Bkrds(2+K,l.)
11807 Bkrd_rdgs(K,Refpk)=Bkrd_/dgs(2*U)
11810 Bkrd_signa(K,Refpk)=Bkrd_sigfa(2+K,l)
11813 NEHT K
11816 PRINTER IS Prtr^2)
11819 PRINT RPT$("-",80)
11822 PRINTER IS CRT
11825 GOTO SetupJ
11828!
11831 CflSE 21 after 206-207-208 sets
11831 FOR K=l TO 2
11837 Bkrds(K,l)=Bkrds(2+K,Refpk)
11810 Bkrd_rdgs(K,l)=Bkrd_rdgs(2+K,Refpk)
11813 Bkrd_signa(K,l)=Bkrd_signa(2+((',Refpk)
11816 NEHT K
11819 IF Du«p_datagraf THEN OOMP GRflPHICS ! only dunp 206-207*208 graphics
11852 GOTO Setup.l
11855 END SELECT
11858 ENO IF
11861!
11861 IF Dunp.datagraf fiHO NOT Pb_%78 THEN OUnP GRflPHICS
11867 Mfll Last_auer= flver
11870 MRT Lacc= flee
11873 MflT Last_ratio$= Ratio$
11876 L=Rf
11879 Data._coilector=Mu
11882 Block=ltBlock.
11885 Exit_data:Ln-N_prine*Pb_1678+N*(Pb_1678=0) I include any added interf.-non
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Nset5=Niwber_of_sets ! pks if not a Pb-1678 block 
11891 HflT Peak_in= Peak ! Restore PeaHn array 
11891 PRINTER IS CRI 
11897 SUBEKIT 
11900 !
11903 Over_10volts:IF K<4 THEN Exitjata ! Stop peak-switching if bean > 10U 
11906 Nsets'K-1 
11909 GOTO flbkrd 
11912 !
11915 Hcxt_run:Hext_run=l 
11918 60TO Exitjata 
11921 !
11921 Bnc_out:Bnc_out=l
1192? If fiuto RHO SU«<Peak_in>=0 RNO SiJH(Peak»0 THEN MRT Peak_in= Peak 
11930 I to solye early-exit zeroing of Peak array in auto-running 
11933 GOTO Exitjata 
11936 SUBENO ! ------------»-   --     --   -.   

11939 !
11912 !
11945 Suns:SUB Suns(Sws<*>,G,Y,X,INTEGER N)
11918! fidd (G=l) or subtract (G=-l) suns, suns-of-squares, & cross-product suns
11951 If (N<3) RND (G<0> THEN SUBEX1T
11951 Suns(l)=Suns(l)+G*Y ! sun of V
11957 Suns<2>=Sun5<2)+G*Y*Y ! sun of squares of Y
11960 Suns<3)=Suns<3>+G*X ! sun of X
11963 Suns(1)=SuMs(^)tG*X*X ! sun of squares of H
11966 Suns(5)=Suns<5)+G*X«Y ! cross-product suns
11969 N-<G<0>
11972 SUBENO !   .        -         . 

11975!
11978!
11981 Slope:SOB Slope(Suns(*),Slope,Intercept,Std_deu_pts,Std_deu_slope,INTEGER H) ! calculate linear-regression
11981 Slope=(N*Suns(5)-Sufis(3)*Suns(l))/(N*Sufls(1)-Suns(3) A 2)
11987 Intercept=(Suns(l>-$lope*Sufis(3»/N
11990 S=<Suns(2)-Interccpt*Suns(l)-Slope*Sun5(5))/(N-2>
11993 Std_dev_pts=SQR(S*(S>0)> ! std deviation of pts about line
11996 S=Suns(1)-Suns(3) A 2/N
11999 Std_dew_slope=Std_deu_pts/SllR<S»<S>0)) ! std deviation of slope
12002 SOBENO ! - «-     .    .-      .   .

12005!
12008!
12011 Runuariables:SUB Rungariables(RunvarO(*),Run_nane$(*),Runtype$(*),Sariple_naMe$(»),INTEGER Rufi_order(*),Run_iso(*),Ruto)
12011! Change/edit/add/replace run-variables or std-run variables
12017 OPTION BRSE 1
12020 COM /Keyboard/ Cn$,Ci$,Cb$,Cu$,0$,Clear$
12023 COH /fiutojornl/ La5tresponse$<M:27;C50],Hresp(-l:27>,Last_runtypetC8],Nornal(2>,Response$(-4:27)[503,Pronpt$<-4:27>C36]
12026 COM /fluto_forn2/ Spike,INTEGER Isotope(8),Niso,Rf,Magnet(Q:21,2>
12029 OIr1Stdvar(32,2?),Std_nane$(32)[l03,Stdtype$(32)C83,B$[203,Std$[213,Run$[l83,Elenent$(20)[l03,S$(9)[l603,S_na«e$(
(32)
12032 INTEGER Std_iso(32,8)
12035 OUTPUT K80;CHR$(255)&CHR$(75);
12038 Got_runvars=0
12011 Got_stdvars=0
12011 !
12017 flgain:OFF KEY
12050 OFF KBO
12053 OFF KNOB
12056 fMNOBX
12059 6RRPHIES OFF
12062 Last_runtype$=""
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12065 Pronpt$(l)="OEFINE fl M SET Of "a.FNUn$("RUN")&" UfiRIfiBLES"
12068 Pror,pt$<2)="EOIT or UIEy c¥NUn$("RUN")a" UflRIfiBLES"
12071 Pratpt$<5>="UHflT "&FNUn$("fiRE">a" RUN a STO-RUH UfiRIfiBLES?"
12071 Pronpt$(6)="HOU TO DEFINE OUTGfiSSING USRIfiBLES?"
12077 Prottpt$(7)="EB!T or UIEU '¥NUn$("STB-RUN">a" UfiRIfiBLES"
12080 Pronpt$(3)="fiOO 10 "&FNUn$("RUtna" UflRIflBLES"
12083 Pr«ipt$(8)="flOD TO '¥NUn$("STB-RUN")a" UflRIfiBLES"
12086 Proript$(1)="PRINTOUT fill lFNUn$("RUN">a" UfiRIfiBLES"
12089 Pronpt$(9)="PRINTOUT fill '¥NUn$("STB-RUN")a" UflRIflBLES"
12092 IF HOT fiuto THEN Pronpt$<10>= H RETURN TO BMC"
12095 IF Buto THEN Pronpt$(10)="BE6IH RUTOMRTIC RUNNING"
12098!
12101 ON KEY 0 LfiBEL " NEU RON UflRS" GOTO Neu_runuars
12101 OH KEY 1 LfiBEL "EDIT RUN UflRS" GOTO Edit.runvars
12107 OH KEY 1 LBBEL " HELP!" GOTO Help
12110 ON KEY 5 LfiBEL " OUIGRS?" GOTO Outgas
12113 OH KEY 6 LfiBEL " W "a"STORUH UflRS" GOTO Edit_stduars
12116 ON KEY 2 LflBEL "fiDB TO RUNUfiRS" GOTO f)dd_runuars
12119 ON KEY 7 LflBEL " W "&Q.$a" TSTORUN UflRS" GOTO fldd.stdvars
12122 ON KEY 3 LfiBEL "PRINT RUNURRS" GOTO PrinUunuars
12125 ON KEY 8 LfiBEL " 10%' TSTDRUH UfiRS" GOTO Print_std«ars
12128 IF HOT fiuto THEN ON KEY 9 LfiBEL " ESCflPE" GOTO 12113
12131 IF fiuto THEH ON KEY 9 LfiBEL " BEGIN RUNS" GOTO 12113
12131 CfiLL Keynenu<Pronpt$(*)>
12137 GOTO 1213?
12110 !
12113 IF Runchange THEN GOSUB Store.runvars
12116 IF Stdchange THEN GOSUB Store.stdwrs
12119 SUBEXIT
12152 !
12155 Help:RESTORE 12158
12158 OfiTfi RON-uariables define how the satiples will be run during an automatic run-sequence. You oust assign each sanple its ou
n RUN uariables.$
12161 OfiTfi "STO-RUH variables are examples of typical RUN-uariables that you can easily assign as the RUN variables. This ua
y, instead"
12161 DflTR "of haying to fill in all of the entries for the RUN uariables for a sample, you can just specify"
1216? DflTfi "the STD-RUN uariables that best natch what you want, and then edit just a feu of the values .$"
12170 OfiTfi "To use a particular set of STD-RUN uariables as RUN-uariables, enter the STO-RUH nunber as the RON-ELEMENT, and
enclose"

12173 OfiTfi "it in asterisks (you day need a printout of the STO-run uariables before you do this)."
12176 OfiTfi "For exanple, *12*, to use ualues fron S10-RUN nu«ber 12.$"
12179 DfiTfi "To get a display showing the naftes a isotopes of the STO-RUH uariables, enter *?* as the RUN-ELEMENT."
12182 REOIM S$(8)
12185 REfiDSK*)
12188 Helpscreen(S$<*)>
12191 OfiTfi "$$$$$$$You can get specific HELP for any parameter in the RUN UfiRIfiBLES font by pressing CTRL-H instead of entering the
parameter."

12191 REOIM S$(l>
12197 REfiO S$00
12200 Helpscreen(S$(*))
12203 GOTO figain
12206 !
12209 Outgas:RESTORE 12212
12212 OfiTfi "To define RUN-uariables for autonatic outgassing (no data-taking), enter the"
12215 OfiTfi "run-type as either OUTGfiS or P-OUTGfiS. To outgas the sanple in front of the"
12218 BfiTfi "source (nornal running position), use OUTGfiS.$"
12221 DfiTfi "To outgas a sanple in the preheat position, use P-QUTGfiS.$"
12221 DfiTfi "For preheat-position outgassing, enter the barrel-nunber of the actual sanple to be outgassed."
1222? REOIM S$(5)
12230 REfiO S$<*>
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12233 Helpscreen<S$<*»
12236 GOTO figain
12239 !
12212 Pnnt_stdvars:Std=l
12245 If HOI 6ot_stduars THEN GOSOB 6et_stdvars
12218 GOSUB Printers
12251 GOTO figain
12251 Print_runuars:Std=0
1225? IF NOT Gotj-unvars THEN GOSUB 6et_runvars
12260 GOSUB Pnntuars
12263 GOTO flgain
12266!
12269 New_runvars:Run=Q ! define a completely new set of run-variables
12272 Std=0
12275 HOT RunvarG= (0)
12278 HflT Run_order= (0)
12281 HflT Lastresponsc$= ("")
12281 last_runtype$="??"
12287 UHTLE Esc=0 fiNO Run<=32
12290 Run=l+Run
12293 Lastresponse$(0)="?? u
12296 Lastresponse$<-3)="??"
12299 Ruto_forn<Run,0,Esc,Std«ar(*),Sanple_nane$(*>,Std_nafic$(*),Stdtvpc$(*),Checked_els,Elenent$(*>,Std_iso(*»
12302 IF Esc THEN
12305 Esc=0
12308 Run=Run-l
12311 GOTO 12323
12311 END IF
1231? GCSUB Extract_runvars
12320 ENDUHILE
12323 IF Run=0 THEN figain
12326 6ot_runuar5'-l
12329 GOSOB Pnntuars
12332 GOTO figain
12335!
12338 Editj'unvars:! edit or uiew the run-uariables for a single run
12311 OUTPUT KBD;Clear!;
12311 OFF KEY
12317 Run=0
12350 Std=0
12353 IF NOT Got_runuars THEN GOSUB Get_runuars
12356 INPUT "UHICH RUN-NUMBER DO VOU yiSH TO EDIT or UIEU? (press CONTINUE to escape)",Run
12359 IF RunU OR Run)32 THEN figain
12362 IF Run_order(l)=0 THEN GOSUB GeUunuars
12365 GOSUB Conuert_runuars
12368 fluto_forn<Run,0,Esc,Stduar(«),Sanple-nafie*(«>,Std_nane$(*),Stdtvpe$(*),Checked_els,Elcfient$(*>,Std_iso<*))
12371 IF Esc THEN
12371 Esc=0
1237? GOTO EdiUunuars
12380 END IF
12383 GOSUB Extract_runuars
12386 GOTO Edit_runuars
12389!
12392 Edit_stduars:i edit/yiew the standard-run variables
12395 Run=0
12398 Std=l
12101 OUTPUT KBO;Clear$;
121D1 OFF KEY
12407 INPUT "UHICH SJfiNOflRD-RUN NUMBER TO YOU UISH TO EDIT or UIEU (press CONTINUE to escape)",Run
12110 IF RunU OR Run>32 THEN figain
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12113 IF HOI 6ot_stduars THEN GOSUB 6et_stdwrs
12116 FOR 1=1 TO 32
12119 IF Stduar<I,l)=0 IHEH 12125
12122 NEXT 1
12125 Stdnax=H
12128 IF Run>Stdnax IHEH
12131 Clunk
12131- DISP Ci$a" SORRY, ONLY";Stdnax;"STflNDflRD RUNS HflUE BEEN DEFINED lCn$
1213? UflIT 2
12110 GOTO figain
12113 END IF
121% GOSUB Conuert_stduars
1211-9 flutoJorn(Run^,Esc,Std«ar(*),Sanplc-nanc$(*),Std_nane$(*),Stdtvpc$(*),Checked_els,Elenent$<#),Std_iso(*))
12152 IF Esc THEN
12155 Esc=0
12158 GOTO EdiUtdvars
12161 END IF
12161 GOSUB Extract.stduars
12%? GOTO Edit_stduars
12170!
12173 ftdd_runvars:Std=0 ! add to a set of existing run-variables
12176 OFF KEY
12179 IF HOT GoUurwars THEN GOSUB Get_ruroars
12182 LastresponsetCOX'?? 1 '
12485 LastresponselHK??"
12188 Run=l
12191 UHILE Run_ordcr(Run> UNO Run<=32
12191 Run=l+Run
1219? END UHILE
12500 IF Run>32 THEN
12503 DISP FNHIC'RLL 32 POSSIBLE RUNS BRE DEFINED OH THIS DflTR-DISK")
12506 Clunk
12509 URIT 2
12512 GOTO Bgain
12515 END IF
12518!
12521 flutoJorn(RuR,0,E5c,Stdi«r(*),!^ple_nane»<*),Std_nane$(*>,5tdtype»<*),Chcckcd_els,El«ient$(*>,Std_i5o(*>)
12521 IF Esc THEN
1252? Esc=0
12530 GOTO figain
12533 END IF
12536 60SUB Extract_runuars
12535 GOTO 12182
12512!
12515 fldd_5tduars:Std=l ! add to existing standard-run variables
12518 OFF KEY
12551 IF NOT GoUtdvars THEN GOSUB Gctstdrars
12551 Run=l
12557 UHILE Stduar(Run,l) RND Run<=32
12560 Run=l+Run
12563 END UHILE
12566 IF Run>32 THEM
12569 DISP FHH$(" DLL 32 POSSIBLE STRNDflRD-RUNS RRE DEFINED ")
12572 Clunk
12575 UftIT 2
12578 GOTO flgain
12581 ENO IF
12581!
12587 Hfi! Lastresponse$= ("")
12590 fluto_forn(Run,l,Esc,5tduar(*),Sanple_nane$<*),Std_nane$(*>,5tdtype$<*),Checked_els,Elencnt$(*),Std_iso(*)>
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12593 IF Esc THEN
12536 Esc=G
12539 6010 Bgain
12602 END IF
12605 GOSU8 Extract_stduars
12608 GOTGflgain
12611!
12611 Printvars:' printout all run or std-run variables
12617 PRINTER IS 701;DIDTH (132)
12620 OFF KEY
12623 ON KEY 5 LfiOEL " ESCRPE" GOIO 12887
12626 PRINT USING "2(K) u ;CHR$(2?)a"&k2S",CHR$(27)8"&16D" ! snail print I G lines/inch
12629 IF NOT Std THEN ! runvar printout
12632 PRINT OSING "2/,K,2/,?e,^,llfl,3QH,8B,30H,3l:l,/";"RUN-yfiRIfiBLES.- "&RPT$("*M01),"BBRRELt","SRMPLE HflHE","ISOTOPES","ELEMENT

12635 FOR Run=l TO 32
12638 I=Run_order(Run) ! Barrell for this run
12611 Ogas(Run)=(PQS(UPC$(Runtype$(Run)El,8]),"OUTGfiS")()0)
12511 IF 1=0 THEN 12683
1261? PRINT TRB(2):I;TRB(8>;
12650 IF Run_nane$(Run)<>"" THEN PRINT Run_nane$(Run>;
12653 IF Run_nafle$(Rur,>="" THEN PRINT Sanple_nane$a>;
12656 IF Ogas(Run) THEN
12653 PRINT TflB(51>;"****";
12662 ELSE
12665 FOR M TO 8! printout run isotopes
12668 IF Run_i50<Run,J) THEN PRINT TfiB<16t5*J);Run_i5Q<Run,J);
12671 NEKT J
12671 ENO IF
12677 PRINT TRB<92);Runtype$<Run>
12680 NEXT Run
12683 PRINT USING "3/,5H,8fi,17J{,13R";"UBRIflBLE","BfiRREL-NUt1BER"
12586 ELSE ! standard-runuar printout
12683 PRINT USING "2/,K,2/,l3fi,1H,1B,8K,1B,l1H,8fi,/";"STfi!iOfiRO-R!JN UBRIRBLES: "8RPT$("«", 100),"STflNDflRD-RUHt","ELEMENT","NfiNE","I
SOTOPES"
12632 FOR Srun=l TO 32
12635 IF Stduar(Srun,l) THEN
12638 PRINT TRB(6>;Srun;TfiC(18>;UPC$(Stdtvpe$(Srun));TflB<29>;Std_nane$<5run);
12701 IF PBS(UPC$<Stdtype$<Srun)El,8]),"OUTGflS") THEN
12701 PRINT TRB(50);"****";
12707 ELSE
12710 FOR .1=1 TO 8
12713 IF Std_i5o(Srun,J) THEN PRINT TflB(10+6*J>;Std_i5o<Srun,J>;
12716 NEXT J
12719 ENO IF
12722 ENO IF
12725 NEHT Srun
12728 PRINT USING "3/,2K,8fl,21!U":"URRiaBL[YSTBNDflED-RUN NUMBER"
12731 END IF
12731 !
1273? FOR Group=0 TO 1
12710 IF NOT Std RND Group RNB NOT Run_order<17) THEN 1288?
12713 IF Std RND Group flNO NOT Stduard?,!) THEN 12887
12716 FOR Run=l+16*Group TO 16*16*Group
12719 R=Run-16»Group
12752 IF NOT Std RNO Run_order(Run) THEN PRINT TRB<21*6*R>;Run_order(Run>;
12755 IF Std flNO Stduar(Run,l) THEN PRINT TflB(21*6*R);Run;
12758 NEHT Run
12761 PRINT USING "/"
12761!
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12767 GfiTfl SIHGLE(l)/TRIPLE(3),FOCilSIH6 ISOTOPE,CENTER-FIL BEftfl (U)JHIIIfiL CF-CURR.(fl),DfiLY (0/1/2),CURRENH,RflTE-l,UflIH (fllfi
.),CURRENK,KfiTE-2
12770 Ofilfl UfiII-2 Cf1IN.),GfiTR URII (f1IN.),fi80RT-CURRENT,MIN BEflfl (0),NfiK. BEftfl (U),DEFflULT CURREHI,DEFfiULI BEffll (U),FIL. INCREftSE
/BLOCK
12773 Ofilfl HIN. 8BLOCKS,HRH. 38LOCKS,f1fiX SIGHflnEfiN(3!),fSETS/BLOCK,f1flH. GROUIH a/f1IN),PREHEfif CF (fi),PREHEBT SF (fi),NORf1SPIKEf,""
12776!
12779 RESTORE 12767
12782 FOR J=l 10 26
12785 RERD fl$
12788 PRIHI J;TflB(6);fl$Cl,19];TflB(30);
12791 FOR Run=l 10 16
12794 I=Run+16*Group
12797 U=RunuarO(I,J)
12800 IF HOI Std fiNO Run_order(I) THEH
12803 IF ((U=0 flfiD (J>1 flfiD J<5>» OR (J=21 flHD U=0) OR (J=25 fiND 0=0) OR 0=26 fiND 0=0) OR 0=23 fiND HOG) OR (Ogas(I) BN
0 (H OR J>11» IHEN
12806 PRINT " -";IflB(30^6*Run);
12809 ELSE
12812 PRIHI U;JfiB(30+6*Run>:
12815 END IF
12818 END IF
12821 IF Std fiND Stduard,!) IHEN
12821 Htdwr(I,J>
12827 IF ((0=0 fiNO (J>1 fiNO J(5)» OR (J=2* fiND U=0) OR (J=25 fiNO U=0) OR (J=26 UNO 0=0) OR (H3 fiHD U=100) IHEN
12830 PRINI " - n ;TflB(30+6*Run);
12833 ELSE
12836 PRINI U;TflB(30+6#Run);
12839 END IF
12812 END IF
12815 NEXT Run
12818 PRINI
12851 NEXT J
12851 PRINT
12857 IF NOT Std THEN
12860 FOR R=l TO 16
12863 Run=R*16»Group
12866 IF Run_ordcr(Run) IHEN PRINI IfiB(21+6#R);Run;
12869 NEXT R
12872 PRINI USING "/,30K,K,f";"RUN-NUMBER"
12875 END IF
12878 PRINI USING "2/"
12881 NEXT Group
12881!
12887 PRINI USING "8/,2(K)";CHR$(27),"akOS",CHR$(27), ii ai80" I Resrne std typesize
12890 PRINTER IS CRT
12893 RETURN
12896!
12899 Store.runuars:! store the run-variables on disk
12902 ON ERROR GOTO 12935
12905 fiSSIGN §Pathl TO "RUNUfiR:INIERNflL,1,l"
12908 GOTO 12917
12911! ON ERROR GOTO 6770
129111 flSSIGN IPathl TO "RUNUfiR:INTERNRL"
1291? ON ERROR GOTO 12935
12920 OUTPUT IPathl;RunvarO<*),Run_order(#),Run_nafle$(«),Runtype$(#),Run_iso(»)
12923 OFF ERROR
12926 flSSIGH IPathl TO *
12929 RETURN
12932!
12935 OFF ERROR
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12938 IF ERRH=59 THEN RETURN !EQF- no data in file yet
12911 CRLL Bad_vdisk<Std,l)
12944 GQTORgain
12917!
12950! Uhen storing/retrieving runvars froft disk, always try left-hand drive first, then right-hand drive if left doesn't work
12953!
12956 Store_stdvars:! store the std-run variables on left-hand disk
12959 ON mm GOTO 12935
12962 fiSSiGN SPathl 10 "STOUfiR:INTERNRL,1,l"
12965 6010 12971
12968! OH ERROR 6010 6770
12971! fiSSIGH IPathl 10 "STDUflfclNTERHflL"
12974 OH ERROR 6010 12935
12977 OUTPUT iPathl;Stduar(*),Std_iso(*),Std_nane$(*),Stdtype$(«)
12980 OFF ERROR
12983 fiSSIGH IPathl 10 *
12986 REIURH
12989!
12992 Get_stdvars:OH ERROR GOTO 13070! get the std-run variables fron left disk
12995 OI5P "Loading Std-Run Uariables froM disk..."
12998 HSSI6N IPathl TO "STDURR:IHTERNRL,4,1"
13001 GOTO 13010
13001-! OH ERROR GOTO 6809
13007! fiSSIGN 8Pathl TO "STQURR:INTERNfiL"
13010 OH ERROR GOTO 13070
13013 ENTER IPathl;Std«ar(*),Std_iso(*),Std_nane$<*),Stdtype$(*>
13016 OFF ERROR
13019 Got_stdvars=l
13022 OISP
13025 RETURN
13028!
13031 Get_runvars:OH ERROR GOTO 13073! get run variables fron left-hand disk
13031 OISP "Loading Run Uariables fron disk..."
13037 fiSSIGH gPathl TO "RUHUflR:INlERNRL,4,r
13010 GOTO 13019
13013! OH ERROR GOTO 8803
13016! ASSIGN BPathl TO "RUNUfiR:IHTERHRL"
13019 OH ERROR GOTO 13070
13052 EHTER IPathl;RunyarO(*),Run_order(*),Run_nane$(*),Runtype$(*),Run_iso<*>
13055 OFF ERROR
13058 Got_runvars=l
13061 OISP
13061 RETURN
13067!
13070 OFF ERROR
13073 IF ERRH=59 THEN RETURH !EOF- no data in file yet
13076 CRLL Bad_udisk(Std,0)
13079 GOTO flgain
13082!
13085 Extract_stduars:Std_nane$(Run)=Responsc$<0> ! convert to NBIN fornat
13008 Stdtype$(Run>=Response$(-2>
13091 FOR H TO 8
13091 Std.iso(Run,J)=Isotope(J)
13097 HEXT J
13100 FOR U=l TO 2?
13103 Std«ar(Run,U)=Nresp(U)
13106 NEXT U
13109 Stdehafige=l
13112 RETURN
13115!
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13118 Extract_runuars: ! convert to HfilN prograi fornat
13121 Run_order(Run)=Nre5p<-3)
13121 Runtype$<Run)=Response$<-2)
1312? Run_.naf!e$(RunHesponse$(0)
13130 FOR H TO 8
13133 Run_iso(Run,J)=Isotope(J)
13136 NEXT J
13139 FOR 11=1 10 2? ! extract the 2? run-yariables
13142 Run«arO(Run,U)=Hresp(U)
13115 HEX! U
13148 IF Run_order(Run) fiNO Run_nane$(Run><>"" flND Run_nafie$(Run)0"***" IHEN Saiple_nane$(Run_order(Run))=Run_nane$(Run)
13151 Runchange=l
13151 RETURN
13157!
13160 Conuert_stduars:Lastresponse$(0)=Std_nane$(Run) i conuert for MENU2 fornat
13163 Lastresponse$(-2)=Stdtype$(Run>
13166 Lastresponse$(-l)=UflL*(Std_iso(Run,l))
13169 FOR J=2 10 8
13172 IF Std_iso(Run,J) IHEN Lastresponse$(-l)=Lastresponse*<-l)a","aUflL*(Std_iso(Run,J))
13175 NEXT J
13178 FOR M TO 27
13181 Lastre3ponsi£<U>=UflL$<Stdvar<Run,U>>
13181 NEXT U
13187 RETURN
13190!
13193 Conner t_runuars: ' conuert to MENU2 fornat
13196 Lastresponse$(0)=Run_nafie$(Run)
13199 Lastresponse*(-3)=UflL$(Run_order(Run))
13202 Lastresponse$(-2)=Runtype$(Run)
13205 Lastresponse$(-l)=UflL*(Run_iso(Run,l»
13208 FOR J=2 10 8
13211 IF Run_iso(Run,J) IHEN Lastresponse$(-l)=Lastresponse$(-l)a","8,UfiL$(Run_i5o(Run,J))
13211 NEXT J "
1321? FOR IM TO 27 ! extract the 27 run-variables
13220 Lastre5ponse$(UHflt$(RunuarO(Run,U)>
13223 NEXT U
13226 RETURN

13232 !
13235 i
13238 Beep:SUB Beep(Hertz,8econd5,Uait,Repeat,QPTIQNRL Tune(*))
13241! if NPfiR=1 then repeat a beep specified by the 1st 3 paraneters.
13211! if NPRR^ then beep a tone-pattern described by the Tune array.
1321? IF HPflRH IHEN
13250 FOR 1=1 TO Repeat
13253 BEEP Hertz, Seconds
13256 UflIT Wait
13259 NEXT I
13262 SUBEXIT
13265 ELSE
13268 1=1
13271 UHILE Tuned, 1)>0
13274 BEEP Tuned, 1), Tuned, 2)
1327? I--M
13280 END UHILE
13283 ENOIF
1 39QC cuoruni - _  - - - _ <-- -- _ -- _ - _ ..-. _ - _ _ - - -iiiOO 3UDLHU! ~       

13289! 
13292! 
13295 Size=SUB Size(REfiL Bnin,Bnax,Oefault_beatt,Oefault_curr,flbQrt,IHIE6ER F,REfiL Rate,Uait)
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13298! adjust filanent (at rate of Rate nfi/sec to keep bea^size ( Bnax U 8, > Bnin U (fil.curr. ( Qefault_curr fl), while allowing
13301! no More than fibort anps fil-curr. F indicates center(l) or side (2) filanents.
13301 OPTION BflSE 1
1330? COn /General/ Z$,INTEGER Prtr<*>,Subflag,fluto,Full_auto,Foc(*),I_t
13310 COM /Specs/ Hx(0:l),Ions,Ze(0:l),Noise(0:l)
13313 COn /Qaly/ INTEGER Hu,Oaly,Hn$(Q:3,2)[8],Qaly_Qk<Q:21),Ff$<0:l,2)[1]
13316 COH /Magnet/ McoefOO,INTEGER L,fi5ide,Peak_intcr,Coarsenag(0!l),hagnct(0:21,2),Coarse
13319 COH /Filanents/ Filanent(*>,Fil$(*>,INTEGER Nfils,F8
13322 INTEGER Pr
13325 OFF KNOB
13328 !
13331 ! SUBFLRG key: 0 = OK; 1 = bean too large, so reduced current
13331 ! 2 = bean too snail and beyond abort-current
1333? ! 3 = failed ENTERJERM check nore than 6 tines
13310 ! 1 = failed filanent flag-check in CHRNGE.CURRENT ) 3 tines
13313 !
13316 FOR I=fiuto*Full_aut Q*2 TO 19
13319 ON KEY I LflBEL "" CRLL Clunk
133S2 NEXT I
13355 ON KEV 9 LfiBEL " ESCRPE" GOTO Exit_size
13358 Subflag=0
13361 Corrcct(Ff$(*),Mn$(*),Filancnt(*),Magnet(L,2),Mu,l,Coarsefiaga<>0),Foc(*»
13361 UfilT 1
13367 Screwy=0
13370 !
13373 REPERT
13376 Enter_bean<X,hu,L,l,Pr>
13379 Screuy-1+Screwy
13382 UNTIL Pr=l OR Screwy)6
13385 !
13388 IF Screwy)6 THEH
13391 Subflag=3
13391 Errorjiessage(Prtr(*),3,"FRILEQ ENTERJERH SUBFLRGS )6 TIMES IN SIZE")
13397 SU6EXIT
13400 END IF
13103 !
13106 Uolts_bean=Hu/10flO ! UOLTS of bean
13109 IF Hu=Q RND Oaly RNO Hu<3 THEN
13112 Hu=l
13115 GOTO 13361
13118 ENO IF
13121 Bu=B«ax/(B«in*l .E-9) ! size of bean-window, in ratio of nax-bean to nin-bean
13121 IF yolts_beatt}=Bnin RND Uolts_bcan<=Bnax THEN SUBEHIT I bean within window
13127 IF UoltsJiean/Bnax THEN ! bean too large: reduce fila/ient-current
13130 Subflag=l
13133 Pstep=.023-.005*(Bu<3)-.005*(Bu<2)-.005»(Bu<1.5) ! decrease filanent-current by l.ll if bean-window ratio>3, by 1.82 if  
)2, by 1.32 if (2,)1.5,
1313G ! and by 0.8Z if (1.5
13139 F5tep=hflX(Pstep*Filanent(F),.012> ! but not less than .012 anps
13112 Target=Filawent(F)-Fstep
13115 GOTO Change_current
13118 ENO IF
13151 IF F=l RNO Nfils=2 THEN Increase_curr ! if center-fil bean for a triple
13151 IF Uolts_bean\Default_beaft THEN Increase_curr ! bean ( default-bean
13157 IF Filanent(FXOcfaulUurr THEN
13160 GOTO Increase_curr ! fil-curr<default curr
13163 ELSE ! bean less than Minbean but greater than Defaultbean, and fil-curr
13166 ! greater than default-current.
13169 SUBEHIT
13172 ENO IF
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13175 !
13178 Increase_curr: ! bean too snail- increase filament-current.
13181 IF Filanent(F»=Rbort IHEH
13181 Subflag=2 ! bean too snail, but fil-current > abort current so stop trying
13187 GOTO Exit_size
13190 END IF
13193 Pstep=.019-.005*(Bw<3>-.005*(Bw<2)-.004*(Bw<1.5) I increase filanent-currcnt by 1.93! if bean-window ratio >3, by 1.12 if (2
>3,
13196 ! by 0.91 if >1.5 (2, and by 0.52 if (1.5.
13199 F5tep=HBX<P5tep«Filanent(F>,.009> ! but not (.009 anps
13502 Target=Filanent(F>+F5tep
13505 Bad_contacts=0
13508 !
1351.1 Change_eurrent:REPEBT
13511 CflLLFilancnt(10*aarget<=Filanent(F)>tRate«(Target>Filafient(F)),(Target>,l,F)
13517 Bad_contacts=Bad_contacts+Subflag
13520 UNTIL Subflag=fl OR Bad_contacts>2
13523 !
13526 IF Bad_contacts)2 THEN
13529 5ubflag=1
13532 Error_nessage(Prtr(»>,3,"FflILCD CONTflCHEST 3 TIMES IN SIZE-IHUOKEO CHfiNGEJURRENT")
13535 SUBEXIT
13538 EHO IF
13511 Uait<TIHEDflTE,(Uait),Filanent(F),Hagnet(L,l),Buto,Full_auto)
13511 GOTO 13361
13517 !
13550 Exit_size:DISP

13556!
13559!
13562 Spikecorr.-SUB Spikecorr(ftwr(»),Last_awer(»),Ratio«(*),flcc(*>,Lacc(*),Last_ratio$(*), Del ta$(*), INTEGER Prtr(*>,N,Block)
13565 ! correct observed ratios for spike isotopes and (linear) fractionation. Oodson's algorithm.
13568 OPTION BfiSE 1
13571 COI1 /Spikedrun/ Spike$,Spikedrun_ratio$(*),Spike_ratio(*),Natural_ratio(*),IHTECER Iso_dif(*),Spkdrun_iso(*),Spkdrun_ref
13571 Dlil Fract(2),ftl(2),fl2(2),Gl(2),G2(2),Ca<2),Covrf(2>,Srad(2),U(2),Sf(2),Spkdrun_signa(3),Spkdrun_ratio<3),Rad<2)
13577 fi=0
13580 B=0
13583 FOR 1=1 TO 3-(Spkdrun_iso(3)=0 OR H=3) ! find largest spike-ratio
13586 IF Spike_ratio(I))=B THEN
13589 B=Spike_ratio(I)
13592 fl=I
13595 ENO IF
13598 NEXT I
13601 S(iax=(Spike_ratio(fl)}l)*Spkdrun_iso{fl) 1 (Spike_ratio(l:i)(=l)*Spkdrun_ref ! nost abundant spike isotope
13601 Snults <Spike_ratio(B»l)*Spike_ratio<ll)+<Spike_ratio(ft)< a l) ISfiax/reference isotope for spike
13607 tIBT Spkdrun_ratio= (0)
13610 FOR K=l TO 3-(Spkdrun_iso(3)=0 OR H=3)
13613 FOR L=l TO H-l
13616 IF (NOT POS(Ratio$<L),UflL$(Spkdrun_iso(K)))) OR (NOT POS(Ratio$(L),UflL$(Spkdrun_ref))) THEN 13625
13619 SpkdrurLratio(D ;=fluer(L) A (l-2*(UflL(Ratio$(L))=Spkdrun_ref)) I spiked-run obs. ratios
13622 Spkdrun_signa(K)=Bcc(L)*Spkdrun_ratiti<K)/100 ! " " std deus
13625 HEXT L
13628 IF Spkdrun_ratio(K)=0 THEN SUBEHIT
13631 NEXT K
13631 H=H+1<(H=4) ! add "Sftfl/SPK" ratio a HXX*XKX ratio (radiogenic)
13637 ! (N passed in parens, so shouldn't affect N in nain progran
13610 K3=Iso_dif<l)*(Hatural_ratio(2)/Spkdrun_ratio(2)-l>-Iso_dif(2>*(Natural_ratio(l)/Spkdrun_ratio(l)-l>
13613 K1=Iso_dif(2)*(Spike_ratio(l)/Spkdrun_ratio(l>-l)-l50_dif<l)*(Spike_ratio(2)/Spkdrun.ratio(2)-l)
13616 R=K3/K1 ! ratio of spike reference-isotope to sawple reference-isotope.
13619 FOR 1=1 TO 2
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13652 Za(I)=Natural_ratio(I)+R*Spike_ratio(I> 
13655 NEXT I

13661 Ca(2HsoJif(l>*Za<2)/(r;i*Spkd _ratio(2) A 2)
13661 5r=SgR(R8S(Ca(l) A 2*SpkdrurL5.ignd(l) A 2tCa(2) A 2*Spkdrun_signa(2) A 2)) I std delation of R
1366? IF N=6 THEN fl3=Iso_dif(3)*Spkdrun_ratio(3)*(l+R)
13670 FOR 1=1 10 2
13673 Fract(I) 3Za(I)/(Iso_dif(I)*Spkdrun_ratio(I)*(l+R)>-l/IsoJif(I) ! fractionation calculated fron Spkdrun_ratio(I>
13676 U<I)=Mso_dif(3)*Fract<I)
13679 R1(I)=(1+R)*U(I)
13682 flZ(I)=Spkdrun_ratio<3)*U(I)-Spike_ratio(3)
13685 Gl(I) s (Spike_ratio(I)-Hatural_ratio(I))/'(l50_dif(I)*Spkdrun_ratio(I>*<ltR) A 2>
13688 G2<I)=Za(I)AlsoJif<I>*Spkdrun_ratio(I> A 2*(l+R>>
13691 Psi=(I=l)-(I=2)
13691 Sf(I)=SQR(Gl(I) A 2*Sr'-2^2(I) A 2*Spkdrun_5igoa(I) A 2-2*Psi*61(I)*G2a)*Ca(r)*Spkdrun_sigfia(I) A 2) ! std deu. of fractionation f 
ron Spkdrunjatio(I)
13697 Courf(I)=Gl(D*Sr'-2-Psi*Ca(D*62(D*Spkdrun_5igna(I) A 2 iCOU(R,Fi>
13700 IF H=6 THEN Srad(I)=SqR(RBS(Rl(I) A 2*Spkdrun_5igna(3) A 2+Iso_dif(2)"2*Sr'-2^3 A 2*Sf(I) A 2t2*fi2(I)*R3*Courf(I)))
13703 ! std. dev. of radiogenic ratio f'roft Spkdrun_ratio(I)
13706 NEXT I
13709 (Ht<Srad<2XSradU» ! Spkdrun_ratio(I) with lowest uncertainty
13712 IF N=6 THEN
13715 FOR 1=1 TO 2
13718 RadaHl*R>*U(I>*Spkdrun_ratiQ(3H*Spike_ratio(3>
13721 HEHT I
13721 Ruer(1)=(Rad(l)/Srad(l)"2^ad(2)/Srad(2) A 2)/(l/Srad(l) A 2+l/Srdd(2) A 2) ! spike a fractionation-corrected radoigenic-isotope 
ratio

1372? ! (wted average of ualue fron both nonrad-ratios)
13730 ficc(4>=100*Srad(Q)/fiuer(H~2)
13733 Ratio$(1Hpikedrun_ratio$<3)
13736 IF Ratio$(1)=Last_ratio$(1) RND Block)! IHEH CRLL Oelta(Oelta$(1),flyer(1),LasUuer(1),flcc(1),Last_acc(D) ! e.g. 1*3*141, 
87*86
13739 EHO IF
13742 figer(HH/(R*Sfluit) ! ratio of sanple reference-isotope to Host-abundant spike-isotope
13715 flcc<N~l)=100*Sr/R
13748 Ratio$(H>="SaH/SPK"
13751 IF Ratio$(HHast_ratio$(H) RNO 81ock>l THEN CflLL Delta(De]ta$(H-l>,fl«er(H-l>,Last_auer(H-l),flcc(H-l),Lacc(H-l»
13754 FOR 1=2 TO 1 STEP -1
13757 PRINTER IS Prtr(I)
13760 IF 1=2 THEN PRINT USING l,/,r;CHR$(2?)a"ai60" ! 6 lines/inch (wide)
13763 PRINT "S«tPLE- il&UflL*(Spkdrun_ref)aVSPIKE-"&UflL*(Snax)&" =";DROUHO(fluer<H-l),5);"V- II ;(lflL*(flBS(DROUHD(flcc(H-l),2)))&"r;
13766 IF Oelta$(H-l)<>"" THEN PRINT TRB(60>; "[delta- "&TRItt*(Dclta$(H-l)>&"«";
13769 PRINT
13772 PRINT "FRflC1!QNRTION= ";
13775 IF FRfiCT(Q»l THEN PRINT "+";
13778 PRINT URL$(GRGUND(100*Fract<G),3));" Z/a.n.u. (Spiked with ";!RI!1$(Spike$>;">"
13781 IF N=6 THEN
13784 PRINT "CORRECTED "aURL$(Spkdrun_iso(3))&"/"aUfiL$(Spkdrun_ref)& H =";ORQUNO(fiuer(1),6);"^/- n ;RBS(DROUNO(Rcc(1),2));"r";
13787 IF Belta$(N-2)()"" THEN
13790 PRINT TRB(53);"Edelta= "&TRIH$(Delta$(H-2))&"Z]"
13793 ELSE
13796 PRINT
13799 END IF
13802 END IF
13805 Last_ratio$(N-l)=Ratio$(N-l)
13808 IF N=6 THEN Last_ratio$(1)=Ratio$(1)
13811 PRINT USING "K,/";RPT$<"-",80>
13814 IF 1=2 THEN PRINT USING i'I,K";CHR$(27)&"ai80"
13817 NEXT I

ciiDrun i ._ _ _ . __ _- . _.-..... ._»»..-jUdLnU !         " '        
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J.JUi.-J I

13826 !
13829 Di5pikes:SU8 Bispikes ! show Is & nanes of spikes defined on disk
13832 OPTION BflSE 1
13835 COfl /Spikedrun/ Spiket,Spikedrun_ratio$<*),Spike_ratio(*>,Hatural_ratio<*),IKIC6[f! Iso_dif<*),Spikedrun_iso(*),SpkdrurLref
13838 DIM Grive$(0:l)[5]
13811 Orive$(l>="LEFT"
13811 Dri«$(0>="RI6HT"
13817 OOTPO? KBD;CHR$<255)&CHR$<75);
13850 FOR Disk=l 10 0 SIEP -1
13853 OH ERROR GOIO 13865
13856 flSSIGN 8Pathl 10 "SPIKE: IHTERNflL,4,"&UflL$(Disk)
13859 PRIN? "SPIKES DEFINED OH DISK IN "&Driue$(Disk)&' ORIUE: "
13862 GOIO 1387?
13865 HEX! Disk
13868 Clunk
13871 PRIHT FNH$(" HO SPIKE FILE PRESENT IN EIIHER ORIUE ")
13871 SUBEXIT
13877 PRINT USING "/,8fl,8X,6fi,7H,5fi,/";FNUn$("NUt1BER"),FNOn$("NmE"),FNUn$("REF")
13880 ON ERROR GOTO 13913
13883 FOR 1=1 10 20
13886 ENTER IPathl,I;Spikc$,Spkdrun_ref,Spikedrun_i5o(*),Spikedrun_ratio*(*>,Iso_dif(*>,Spike_ratio<*),Natural_ratio<*)
13889 IF TRIN$(Spike$K>"" THEN
13892 PRINT " ";l;"    ";Spike$;TflB<25>;Spkdrun_ref;TRB<31);
13895 FOR J=l TO 3
13898 IF Spikedrun_iso(J) THEN PRINT Spikedrun_iso(J);TR8(31+5*J):
13901 NEXT J
13901 PRINT
13907 END IF
13910 NEXT I
13913 PRINT
13916 OFF ERROR

13922 !
1.3925 !
13928 Cubic:SUB Cubic(Coef(*),Pcak_t<*),Peak_array(*),INTE6ER Nsets,!)
13931 ! calculate least-squares cubic fit to Monitor isotope with tine
13931 OPTION BflSE 1
13937 DIM Tifte_arrav(tO,1),Pea*(1{],l),Xa(1,1i3),Hb(1,1),Hc(1,1),Hd(t,10)
13910 REDIN Tifle_array(Nsets,1),Peak(Nset5,l),Xa(1,N5ets>,Xd<1,Nsets)
13913 FOR J=l TO Nsets
13916 TiMe_array(J,l)=l ! power-array of X-ualues (1,X,X*2,X*3)
13919 FOR P=2 TO 1
13952 Tine_aiTav(J,P)=Tinc_array(J,P-D*Peak_t(I,J)
13955 NEXT P
13958 Pcak(J,l)=Pcak_arrav(I,J) ! uector of Y-ualues
13961 NEXT J
13961 NflT Xa= TRN(Tine_array)
13967 NflT '&= Xa»Tine_array
13970 HfiT Xc= INU(Xb)
13973 NflT Xd= Xc*Xa
13976 HBT Coef= Xd*Peak ! cocfficents of best-fit 3rd-order polynoMial

13982 !
13985 Focscan:SUB Focscan(INTE6ER Foc(*),IJ) ! scan focus-potentials 
13988 OPTION 8flSE 1
13991 DIM ProMpt$(1)[36],Response$(1)C50],yse(1),Range(1,2) 
13991 CON /Specs/ Hx(0:l),Ions,Ze(fl:l),Noise(0:l) 
1399? CON /Daly/ INTEGER t1u,Oaly,NM${fj:3,2)[8],Oaly_ok(0:21),Ff$(0:l,2)[1] 

ION /Filanents/ Filanent(*>,Fil$(*>, INTEGER Nfils,Filnun
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11003 IHTEGERPr
11006 Z$="123156?89"
1W09 OFF KNOB
14012 OH KEY 9 UBEl " ESCRPE" G01Q 11111
11015 PRINT USING "K,2/,8(30,3K),/,8(10,2X),/";"FOCUSING MS:", 1,2,3,1,5,6,7,8,Foc(*)
11018 OBTR Plate! (l-8),f1in. Ualue,l1ax. Ualue,8can-Step
11021 DRTR "1","0","999","1", 1,8,0,998,1,999,1,100
11021 REfiO Pronpt$(*),Response$(*),Range(*>
11027 IF Nfils=l THEN I don't allow plate-8 scan if not a triple
11030 Ranged,2)=7
11033 Prwipt$U>[ll,ll>T
11036 END IF
11039 MfiT Use= (1)
14012 Fo <PrQnpt$(*>,ResponselOO,U5e(*),Range(*),1,l,E>
11015 IF E THEH SUBEXIT
11018 OUTPUT KBO-,CHR$(255)ftCHR$<75>;
11051 Plate=Ufll(Response$(D)
11051 Xnin=URURe5ponse$<2»
11057 Xnax=UflL<Response$<3»
11060 Step=URL(Response$(1))
11063 IF (Plate=B) RHO (HnindSO) THEH XniHSO
11066 IF (Plate=8) RHO (Xnax)550) THEH ;tex=550
11069 IF Step<l THEH Step=l
11072 Enter_bean(X,Hu,l,I_t,Pr)
11075 IF Pr)l THEH 1.1018
11078 ON KEY 3 LfiBEL " OOUBLE STEP" GOSUB Double
11081 OH KEY 8 LRBEL " HRLUE STEP" GOSUB Halve
11081 OH KEY 9 LRBEL " ESCRPE" GOTO 11111
11087 Rxes(0,100,8,100,H,iin,Hnax,0,1.3*Nu,"PLRTE BaUflL$(Plate), n nU BERf1",0,!1u,0)
11090 I=Xnin
11093 UHILE KXnax
11096 OUTPUT 8 USIH8 "2(1fl,4Z)";'$flr uaZ$ClO-Plate,lO-Plate],I,"*IMlU",I
11099 Enter_bean(X,Hu,l,I.t,Pr>
11102 IF DXnin THEH PLOT I,Nu
14105 IF I=Xnin THEH HOUE I,Nu
11108 M+Step
11111 END UHILE
11111 OUTPUT B USING "1fl,1Z":"$OF'iaZ$[lO*Plate,lO-Plate],Foc(Plate)
11117 UfilT 2
11120 GRRPHICS OFF
11123 RLPHR OH
14126 GOTO 14012
11129 Double:Step=2*Step
11132 BEEP 880,.07
11135 RETURH
11138 Hal«e:IF Step>=2 THEH Step=Step/2
11141 BEEP 220,.07
14111 RETURN
11117 SUBEHD ! -    . .   -      -    

11150 !
11153 !
14156 Calibrate;SUB Calibrate(RERL Filancnt(*>,INTEGER B,Peak_inter,Oaly,I_t,Hu,lW(*),Collector$(*)> i Calibrate Oaly gain
11159 QPTIOH BRSE 1
14162 COH /Specs/ Hx(*),Ions,Ze(*) 5 Noise(*)
14165 Old Mu_beaH(3>,Neu_M(0:l)
14168 OFF KEY
11171 OFFKHOB
11171 OH KEY 9 LRBEL " ESCRPE" GOTO 11285
11177 Mu=0
11180 I_t=l
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11183 HUT Newnx* fix
11186 QUTPUJ KBO;CHR$(25G)ftCHR$<7E>;
11189 OUIPUI 8;"$IBU"
11192 EH1ER 8:Count
11135 Beattsize=(Count-Ze<0>>/Newjix<0)
11198 IF (Beansize(l) OR (fieansize>50) OR HOT Oaly THEN
11201 PRINT USING "y,K,/";FHH$< n BEflH HUSI BE )1 nU BHD <50 nU, OflLV")&FHBl$("EHfl8LED")&FHH$(", TO CflLIBRflTE BflLY GRIN.')
11201 Clunk
11207 GOTO 11285
11210 EHD IF
11213 OUTPUT 3 USIH6 "1fi,1Z";"$OFJ",B-Peak_inter/2 ! set Magnet to -1/2 Mass offset for zero-calibration
11216 Zero(Filanent<*),0,Noisc_tine,Oaly,B,Peak_intcr,Hu,Hn$(*),Collector$<*))
H219 OUTPUT KBD;CHR$(255>aCHR$<75>;
11222 PRINT USIHG "K,2/";FHUn$("CflLIBRflTION OF BBLV GflIN")
11225 OUTPUT 8 USIHG "1fl,4Z B ;"$OFJ",B
11228 FOR 1=1 TO 3
11231 Hu=<I*2>
11231 OUTPUT 8;to$<f1u,l>
1123? UflIT (2+5*(I<>2»
11210 Seconds_integr=10*(lt(NOT Hu>*<(Beansize(5>+(Beansize<2>»
11213 I 10-sec. integration for Oaly, 10 sec. for Cup if >5nU, 20 sec if 2-5nU, 30 sec if 1-2 nU
11216 FOR J=l TO Seconds.integr
11213 OUTPUT 8;"$IOU"
11252 ENTER 8;Beancount
11255 Bean_fiy-<Beancount-Ze(Hu))/'Hew_fix(hu)
11258 Hu_bean(I)=Hu_bean(I}<-Bea(i_(iy/Seconds_intEgr
11261 BISP Collcctor$(Hu),J;DROUHO(Be»_ng,3>
11261 NEHT J
1126? PRINT Collector$(Mu);TfiB(l2);OROUHO(t1u_bean(I>,1>
11270 HEHT I
11273 01dgain=New_fix(l)/Hew_Mx(0)
11276 Hew._nx(l)=New_fix(l)*Hu>an(2)/((Hu_bean(l)tI1u_bean(3))/2)
11279 PRIHT USIHG "2/,5(K),2/";"OBLY GBIH IS ",DROUHO(Hew_nx(l)/Heu_nx(0),3)," (LflST CflLIBRflTIOH UflS ",OROUHO(01dgain,3),")"
11282 Hfll Hx= New_nx
11285 I_t=2
11288 OUTPUT 8;lto$(Hu,I_t>
H291 BEEP
11291 SUBENO !       . --     --   - -  

1129? !
11300 !
11303 Zero:SUB Zero(REBL Filahent(*),Zero_tine,Hoise_tine,IHTEGER Daly,B,Peakjnter,t1u,Hn$(*),Collector*(*»
11306 ! take collector zeroes (no nore than eyery hour) and Measure dark-noise (no nore than euery 6 hours)
11309 OPTIOH BRSE 1
11312 COH /Specs/ Hx(*),Ions,Ze(*),Hoise(*>
11315 COM /General/ Z$,IHTEGER Prtr(*),Subflag,fluto,Full_auto,Foc(*),Itine
11318 OIH Suns(5),Reading(20),Count_noise(0:l),HeM_zcroes<0:l),Hew_noise(0:l)
11321 INTEGER Count_tine
11321 COH /Keyboard/ Cn$,Ci$,Cb$,Cu$,Q$,Clear$
11327 HflT Hew_zeroes= Ze
11330 HfiT Neu_noise= Noise
11333 OFF KEY
H33b OFF KHOB
11339 OK KEY 9 LflBEL " ESCflPE" GOTO 11663
11312 GRRPHICS OFF
11315 Subflag=0
11318 IF Neu_zeroes(l)=G flHO Oaly THEN
11351 Zero_tine=0
11351 Hoise_tine=0
1135? END IF
11360 IF (TIHEQfiTE-ZeroJine)/3600<l THEH SUBEHIT ! zeros taken within last hour
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11363 PRINT USING "3/ 11
14366 PRINT USING "K,2/";FNUn$(" COLLECTOR ZERO a NOISE CRLIBRRTION: ")&" Please Uait..."
11369 NocurrenHFilanentdH) fiNO <Filanent<2>=0>
11372 OUTPUT 8;Hn$(0,2-Hocurrent>
11375 MRT Neu_zeroes= (0)
11378 M=i1u
11381 UfiU <1+5*H)
11381 IF NOT Nocurrent THEN
1138? !
11390 ! Scan nagnet for lowest zero if filanents haue currents
11393 GOSUB Scanforjiin
14396 IF Max_count<10000 THEN
11399 OUTPUT 8;to$U,l>
11102 Mu=l
11105 GOSUB Scanforjiin
11108 GOTO 11507
11111 ELSE
11411 PRINT USING "10/,K";WT FINO R GOOD ZERO-POSITION"
1111? Clunk
11120 GOSUe Restore
11123 SUBEHIT
11-126 END IF
11129 !
11132 ScanforjuniZeroJocation^OQ
11135 OUTPUT 8 USING "4R,4ZY$OFJ",Zero_location-7*Peak_inter/8
11138 URIT 2
11111 Min_count=l 1+99
11111 Max_count=Q
1111? FOR C=? TO 0 STEP -1 ! find nagnet-setting giving lowest zero
11150 «ag_pos=INT(ZeroJocation~C*Peak_inter/8)
11453 IF I1ag._pos)0 RND Nagjosd.EH THEN
11156 OUTPUT 8 USING "1R,1Z";"SOFJ",!1ag_pos
11159 OUTPUT 8;"$IDU"
11162 ENTER 8;Count
11465 IF Hu=0 THEN OISP "Looking for best zero-position (CUP) ";ttag_pos,Count
11168 IF Hu=l THEN OISP "Looking for best zero-position (ORLV) ";Hag_po5,Count
11171 IF Count(t1in_count THEN
11171 t1in_count=Count
11177 t1ag_nin=f1ag_pos
11180 END IF
11183 IF Count)Max_count THEN Hax_count=Count
11186 END IF
11189 NEXT C
11192 OUTPUT 8 USING "1fi,1Z";"$OFJ",f1ag_m.n
11195 OUTPUT 8;Mn$(0,l)
11198 RETURN
11501 ENO IF
11501 !
1450? Hours=(TIMEDRTE-Noise_tifie)/3600 ! hours since last collector-noise neasurenent
11510 IF Hours)6 THEN Check_noise=l
11513 FOR 11=0 TO Daly)0
11516 OUTPUT 8:Kn$<f1,l>
11519 Count_tine=14 -1*Mt6*Check_noise
11522 HRT Suns= (0)
11525 FOR Ct=-5 TO Count_tihe
11528 OUTPUT 8;"$IOU"
11531 ENTER 8;Count
11531 OISP Collector!^);" ZERBES";TRB(18>;CHR$<128+(Ct>0));Counttl;Cn$,TflB(4fl);CountJine-Ct+l
11537 IF COO THEN
11510 Reading(Ct)=Count
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11513 CBLL Sutts(Su(is(*),i,Q,Count,0)
11516 END IF
11519 NCKT Ct
11552 Calc_5igna(Count_noise(H),Suns{3),Sufls(1),Count_tine)
11555 E5t_zerosSun5(3)/Count_tine
H558 FOR 1=1 10 Countjine ! 2~sigria rejection of outliers
11561 IF flBS(Est_zero-Rcading(I»>2*Count_noi5e(H) IHEH CflLL Suns(Suns(*),-l,0,Reading<I),Count_tine)
11561 tei i
11567 Calc_signa(Count_noise(h),Suns(3),Sufls(1),Count_tirie)

11570 IF Chcck_noise IHEH New_noise<MKount_noise<M>/Mx<N) I noise in nil
11573 Hew_zeroes(H)=3uns(3)/Count_tifie
11576 NEXT fl
11579 PRINT USING "33X,7fi,9H,8fi,/";FHyn$( H COP "),FHUn$(" OfiLY ">
11582 PRINT FNH$<"ZEROES:")r <counts/second)";TBB(36>;im(Neu_zeroes(0»;Tfl8<51);INT(New_2eroes(l))
11585 IF Checkjujise THEH PRINT FNH$("DRRHOISE:")&" (fiU/5econd)";TflB(35);DROUHO(Neu_noise(0),3);TRB(50):OROUHO(New_noise(l),2);
CHR$(10)
11588 GOSUB Restore
11-591 IF New_zeroes(0))800 OR New_zeroes<0)<300 OR (Oaly RND (Hew_zeroes(l)>900 OR New_zeroes(lK300)) THEN Bad_readings
11591 IF Chcck_noise RNO New_noise(0)).l OR Hew_noisc(l)>.01 THEH 8ad_readings
11597 IF Checkjioise THEN Noise_tine=TIHEOflTE
11600 Zero_tine=TIMEDflTE
11603 MfiT Ze= Neu_zeroes
11606 HBT Noise New_noise
11609 SU8EHIT
11612 !
11615 Restore:OUTPUT 8;ffe$<Mu,Itinc) ! restore collector, integr. tine
11618 OUTPUT 8 USING "Ifi^Z'V'OFJ"^ i restore nagnet-position
11621 RETURN
11621 !
1162? Bad_reading5:Noi5e_tifte=0
11630 Subflag=l
11633 FOR P=ltfull_auto TO 1 STEP -1
11636 PRINTER IS Prtr(P)
11639 IF P=2 THEN PRIHT USING "3/,80R,/,80R,/";RPT$("*",8GMPT$("*",80>
11612 PRINT USING "K,/,KV ZERO(ES) HUST BE BETUEEN 100 BND 800 V NOISE HUST BE (0.1 nU (CUP), (.01 nU (OBLY) "
11615 PRINT USING "2/,K,/";"CHECt( "&FNH$("GfiIN il >r (xl FOR CUP, IE-05 flops Full Scale FOR ORLY)"
11618 PRINT FNH$rOFFSET")a" (RBOUT 5.50 FOR CUP), "aFNH$("ZERO")r (DflLY)"
11651 PRINT USING "3/,K/';"RE-TRKE ZEROES BY PRESSING "aFNUn$("CTL")a" Z DURING 8HC"
11651 IF P=2 THEN PRINT USING V,8M,/,80B,1/";RPT$( B*",80>,RPT$<v,80>
1%5? NEHT P
11660 Clunk
11663 SUBENO !  -    .  -.-  -          

11666 !
11669 HfocusiSUB Hfocus(Stripchart,Logfion,TifieO,INTEGER I_t,Foc(*),Z$) ! Manual focus-change
11672 OPTION BRSE 1
11675 INTEGER Maxplate(8),Minplate(8),Pr
11678 DIM P$(8)C53
11681 COH /Magnet/ Mcoef<*),INTEGER L,flside,Peak_inter,Coarsefiag(0:l),Magnet(0:21,2),Coarse
11681 COH /Keyboard/ Cn$,Ci$,Cb$,Cu$,Q$,Clear$
11687 COH /Specs/ Mx(0:l),Ions,Ze<0:l),Noise<0:l)
11690 COM /Oaly/ INTEGER Mu,Daly,Mn$<0:3,2)C8],Dalv_ok(0:21),Ff$(0:l,2)[1]
11693 COH /Filanents/ Filanent(*),Fil$(*),INTE6ER Nfils,F8
11696 MRT f1axplate= (999)
11699 MRT Minplate= (0)
11702 Maxplate(8)=510
11705 Minplate(8)-160
11708 I_t=2
11711 OUTPUT 8;Mn$(Mu,IJ> ! .2 second integrtine
11711 OUTPUT KBO;Clear$;
11717 FOR 1=1 TO 8
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11720 P$(!)=FHH$(yftL$(D)
11723 NEXT I
11726 IF HOI Stripchart THEN
11729 PRINT USING "K,2/,K";"NfiNUfiL-FOiUS ROUTINE: ","Press a softkey or a nunber-key to indicate which plate to focus,"
11732 PRINT USING "K,2/,K,/";"u5e "aFNH$("KNOB")a" or up/down arrows, or the + - keys to adjust setting of plate.","Press "8
"k.9")8," to escape."
11735 PRINT "(NOTE: You can focus in this way but with real-tine ion-bean graphics if"
11738 PRINT "a BEfiH CHfiRT ( k3 during BMC) was in use before the nanual-focus request)"
11711 END IF
11711 HNOBX
11717 Plate*!
11750 P$(1)=FNB1$<T)
11753 I>2
11756 FOR 1=1 TO 6+Hfils
11759 ON KEY I LfiBEL " PLfiTE "aUflLKD GOTO 11792
11762 NEHT I
11765 ON KEY 9 LfiBEL " ESCfiPE" GOTO Exit
11768 IF Stripchart THEN
11771 GRflPHICS ON
11771 ELSE
11777 GOSUB Print_plates
11780 PRINT TRBXYa,16); u PLflTEi"
11783 PRINT TflBXYU, 17);"SETTING"
11786 ENO IF
11789 GOSUB Print.ualues
11792 GOTO 11852
11795 !
11798 Print_plates:FOR 1=1 TO 6<Nfils
11801 IF NOT Stripchart THEN PRINT THBXY(11+<H)*7,16);I
11801 NEXT I
11807 RETURN
11810 !
11813 IHRGE "FOCUS: 1 ",30," 2 ",30," 3 ",30," 1 ",3D," 5 ",3D," 6 ",30," 7 ",30," 8 ",3D
11816 INfiGE "FOCUS:",8(3K,5B,3D)
11819 Printjralues:IF NOT Stripchart THEN
11822 FOR 1=1 TO 6+Nfils
11825 PRINT TflBXY<10+<H)#7,17>;Foc(I>
11828 NEHT I
11831 ELSE
11831 GOSUB Plates
11837 ENO IF
11810 RETURN
11813 Plates:OISP USING l18l6;P$(l),Foc(l),P$(2),Foc(2),P$(3),Foc(3),P$(1),Foc(1),P$(5),Foc(5),P$(6),Foc(6),P$(7),Foc(7),P$(8),Foc(8
>
11816 RETURN
11819 !
11852 IF NOT Stripchart THEN GOSUB Intro
11855 Enter_bea«<Counts,f1u,L,IJ,Pr)
11858 UPJT .10
11851 ON CYCLE .195 GOSUB Queryjean
11861 ON K80 BLL GOSUB Changejlate
11867 ON KNOB .10 GOSUB Change_setting
11870 GOTO 11870
11873 !
11876 puery_beafl5Enter_beafl(Counts,f1u,L,2,Pr)
11879 IF Pr=3 THEN Exit
11882 T=(TIf1EORTE-Ti!ieO)/60
11885 IF Stripchart THEN
11888 IF NOT Lognon THEN DRflU T,My
11891 IF Lognon THEN ORflU T,LGT(flBS(!1u+(NOT »«)))
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11891
11897
11900
11903
11906
11909
11912
11915
11918
11921
11921
11927
11930
11933
11936
11939
11912
11915
11918
11951
11951
11957
11960
11963
11966
11969
11972
11975
11978
11981
11981
1198?
11990
11993
11996
11999
15002
15005
15008
15011
15011
15017
15020
15023
15026
15029
15032
15035
15038
15011
15011
1501?
15050
15053
15056
15059
15062
15065
15068
15071

ELSE
IHflGE 2X," nU",X,K," ",3X,K 
DISP USING l1897;Hagnet(L,l>,

END IF
RETURN

,1>

! keys 1 thru 7 or 8 pressed

keys kl thru k? or kB pressed

up-arrou or plus key pressed

! doun-arrou or Minus key pressed

k9 pressed

PfiUSE key pressed

Change platesCfiLL Kybrd(KBO$,K> 
SELECT K 
CflSE 19 TO 51*Hfil5

Lastplate=Plate
Plate=H8 

CflSE -207 !0 -ZOZWils
Lastplate=Plate
Plate=K+208 

CflSE -162,13
Change*!
GOfO 15020 

CfiSE -170,15
Change-1
GOTO 15020 

CflSE -199
GOTO Exit 

CfiSE -176
PfiUSE 

CflSE ELSE
Clunk
RETURN 

END SELECT 
BEEP 140, .08 
IF NOT Stripchart THEN

GGSUB Print_plates
Intro:PRINT TflBXY(ll+<Plate-l)*7,16);Ci$;Plate;Cn$ 
END IF 
IF Stripchart. THEN

P$(Lastplate)=FNH$(UflL$(Lastplate))
P$(Platc)=FHBl$<UBL$(Platc))
GOS1JB Plates 

END IF
Setting=Foc(Plate> 
RETURN

!
Change_setting:Change=INKKNOBX/3) 
Setting=Foc(Plate)+Change
IF Setting>-Minplate(Plate) RND Setting<=Maxplate(Plate> THEN 15050 
IF Setting<flinplatc(Plate> THEN

BEEP 100, .1
Setting=Minplate<Plate> 

END IF 
IF Setting)tlaxplate(Plate) THEN

BEEP 2000, .1
Setting=Haxplate(Plate) 

END IF
Foc(PlateHetting
IF NOT Stripchart THEN PRINT TRBKY(10KPlate-l)*7,l?>;FocCPlate> 
IF Stripchart THEN GOSUB Print_ualues
OUTPOT 8 USING "2(1fl,1Z)";"$OF"aZ$ClO-PIate,lO-Plate],Setting,"$OHU", Setting 
RETURN

Exit:OFF CYCLE 
OFF KNOB 
OFF KBB
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15071 SUBEND ! ---  -- - -- -  -   ---. -     

15077 !
15080 !
15083 NspikerSUB Nspike
15086 ! define ualues for a new spike
15089 OPJION BflSE 1
15092 COH /Spikedrun/ Spike$,Spikcdrun_ratio$(#>,Spikc_ratio(*),Hatural_ratio(*),INTE6ER Iso_dif(*),Spikedrun_iso(*),Spkdrun_ref
15095 0111 Response$(5)r5fl],ProMpt$(S)[36],Use(S),Range(5,2)
15098 CflLL Dispikes
15101 OFF KEY
15101 OFF KNOB
15107 PRINI TRBXY(1,16>;"ENTER NUMBER (1-20) flNO NRME (nust include elefient-syMbol) OF NEU SPIKE;"
15110 PRINT TflBXY(l,18);"(e.g. lCHR$(31)a''5,Sr_KRL''aCHR$(31)&'1 . Enter 0,0 to return to BMC)"
15113 INPUT Spike,Spike$[l,81
15116 IF Spike=0 THEN SUBEXIT
15119 IF Spikc>20 THEN 15107
15122 REDIM Protipt$(1),Re5ponse$(1>,Used),Ranged,2)
15125 Oaifi REFERENCE ISOTOPE (eg 86 for Sr>,NONRftOIOGENIC ISOT SI 'eg 81 for Sr),HONRftDIOGENIC ISOT «2 (eg 88 for Sr),RaOIOGENIC IS
OT if any; eg 87 for Sr
15128 flfiia ??,??,??,"",10,300,10,300,10,300,-!,-1
15131 REfiO Profipt$(*),Re5ponse$(*),Range(*)
15131 HRT Use= (1)
1513? Forn(Pronpt»<*),Re5pon5e$(*),Use(*>,Range<i«>,1,l,E)
15HO IF E THEN SUBEXIT
15113 Spkdrun_rcf=UflL(Response$(l»
15116 Spikedrun_i5o(l)=UflL<Responsc$(2»
15113 Spikedrun_i5o(2)=UfiL(Responsc$(3))
15152 Spikedrun_iso<3)=0
15155 ON ERROR GOTO 15161
15158 Spikedrun_iso<3>=UflL(Response$(1»
15161 OFF ERROR
15161 FOR 1=1 TO 3
15167 Spikedrun_ratio$(I)=UflL$(Spikedrun_iso(I»a'/'&UflL$(Spkdrun_ref)
15170 NEHT I
15173 REDIJ1 Pro(ipt$(5),Re 5ponse$(5),Use(5),Range(5,2)
15176 Pronpt$(l)=Spikedrun_ratio$(l)a" OF HflTURflL ELEMENT"
15179 Pronpt$(2)'Spikedrun_ratio$(2)&" OF NfiTURfiL ELEMENT"
15182 ProMpt$(3)=Spikedrun.ratio$(l)a" OF SPIKE"
15185 Pronpt$(1)=Spikedruri_ratio$(2)a" OF SPIKE"
15188 IF Spikedrun_iso(3> THEN
15191 H=5
15191 {J 5e(5)=l
15197 Pronpt$(5)=Spikedrun_ratio$(3)a" OF SPIKE"
15200 ELSE
15203 N=1
15206 Use(5)=0
15209 END IF
15212 OftTft 0,9E99,0,9E99,0,9E99,0,9E99,0,9E99
15215 RERO Range(*>
15218 MfiT Response$= ("??")
15221 Forn(Pronpt$(*),Response$(*),Use(*>,fenge(«),H,l,E)
15221 IF E THEN SUBEHIT
1522? Hatural.ratio(l)=UBL(Response$(l»
15230 Hatural_ratio(2)=UflL(Response$<2»
15233 Spike_ratio(l) aUflL(Responsc$(3))
15236 Spike_ratio(2)=UflL(Response$(1»
15239 IF H=5 THEN Spikc_ratio(3)=UflL(Responsc$(5))
15242 FOR 1=1 TO 3
15215 IF 1(3 OR H=5 THEN Iso_dif(I)=Spikcdrun_iso(I)-Spkdrun_ref
15218 NEXT I
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15131 IF Peak(H) =0 IHEH Scan_all =l ! if no ualue for this peak, nust scan all peaks. Should prevent errors fron early Data-exits

15131 NEXT I
15137 IF Qaly_count<N THEN Hu=G ! Stay or. Daly if all peaks snail enough
15110 UaiH
15113 FOR 1=1 10 H-l
15116 ' increase waiHifte if change in isotope is tiore than 102
15119 IF flfiS(Hagnet(Order(I),l>-«agnet(Order(M),l)»Hagnet<Ordera),l)/10 IHEH Uait=2
15152 NEXT I
15155 OUTPUI 6;Mn$(Hu,l>
15158 IF H>Hu IHEH yflIT 6
15161 HUT Peak= (0)
15161 FOR J=0 10 1
15167 FOR I=(HOT J)<N*J 10 N*(HQT J)*J SIEP (HOI J)-J ! Step-scan up, down ouer isotopes
15170 IF Scan.all OR 1=1 IHEH
15173 60SUB 15518
15176 OH Pr GOIO 15182,15113,15113
15179 END IF
15182 NEXT 1
15185 NEXT J
15188 DISP
15131 Q=(HBX(Peak(*»>10)
15W1 IF 0=0 flND ttu=0 ftHD Daly=l THEN ! use Daly for data-taking if all peaks (35 nU a Oaly-gariable=l
15197 Mu=l
15500 OUTPUI 8;f1n$(Hu,l>
15503 PRINT "ON DULY"
15506 GOTO 15161
15509 ENO IF
15512 OataJaly=Hu*(Oaly=l)
15515 SUBEXIT
15518 Correct<Ff$(*),tW<*),Filanent(*),Magnet(Order(I),2>,Mu,l,Coarsenag(l),roc(*»
15521 FOR K=l TO UaiW
15521 IF J*(K<=Uait)*(I=N) IHEN 15539
15527 Enter_bea«(Q,f1v,Order(I>,i,Pr)
15530 IF Pr)l THEH Rough
15533 DISP "QUICK SCfiN: i';Ci$;Hainet(Order(D,l);Cn$;Te8(25);DROUHO(t1g,3);"HU"
15536 IF KHJait THEH Peak(I)«Peak<I)+H«/2
15533 NEHT K
15512 IF Peak(IX=.OOGl IHEH Peak(I)=.0001 ! Protect against apparent zero-peaks
15515 RETURH
15518 Escape_rough:Scan_all=0
15551 Escaped
15551 HflT Peak= (0)

15560 !
15563 I
15566 Interfere: SUB Interfere(0,Tn,Bkrds(*),IHTE6ER MagposO(*),Huftber_peaks,Subflag,Bf»c_out,Next_run)
15569 OPTION BfiSE 1
15572 COH /Interfere/ Intcrfere(*),Interf_nsecs,Interf_non_cts(*>,Interf_non_tif»e(*),INTEGER Long(»)
15575 COM /Specs/ Mx(fl!l),Ions,Ze(0:l),Noise(0:l)
15578 COH /Oaly/ INTEGER Mu,Oaly,Hn$(0:3,2)E8],Oaly_ok(0:21),Ff$(0:l,2)L13
15581 COM /Filanents/ Filanent(*),Fil$(»), INTEGER Nfils,Filnw
15581 ! Monitor for isobaric interferences
15587 DIM Suns(5)
15590 FOR 1=0 TO 19
15593 OH KEY I LfiBEL "" C9LL Clunk
15596 HEX! I
15599 IF Ruto*Full_auto THEN OH KEY 0 LfiBEL " BtIC" GOTO B«e_out
15602 IF Ruto»Full_auto THEN ON KEY 1 LflBEL " NEXT RUN" GOTO Next.run
15605 OH KEY 9 LfiBEL " ESCfiPE" GOTO 15698
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15251 R=POSCSpikedrun_ratiG$(3),"/")
15251 IF Spikedrun_iso(3) THEN $pikedrun_ratio$(3)il,fi>"*"
15257 FOR Dnue=l TO 0 STEP -1
15260 ON ERROR GOTO 15275
15263 fiSSIGN SPathl TO ''SPIKE:IHTERNflL,V«<Drive>
15266 OUTPUT IPathl,Spike;Spike$,Spkdrun_ref,Spikedruri_iso(*),Spikedrun_ratio$(*>,l5o_dif^/\Spike_ratio(*/\Natural_ratio(*)
15269 I1SSIGN SPathl TO *
15272 SUBEXIT
15275 NEXT Onue
15278 DISP FNH$("UNB8LE TO STORE SPIKE-DfiTfl ON EITHER DISK";
15281 Clunk
15281 yen 3

15290 !
15293 I
15296 Rank: SUB Rank(Rp,REflL Peak<*>, INTEGER L,H,Hip,Ref,Order(*),Hagnet(*»
15299! sort the Peak array by descending peak-intensity & store in OrderCO
15382 FOR 1=1 TO H-l
15305 X=Peak(I>
15308 FOR J=M TO N
15311 IF Peak(JX=X THEN Hextj
15311 X=Peak<J>
15317 Peak(J)=Peak(I)
15320 PeakCIH
15323 E=Order(I)
15326 Order (IHrder(J)
15329 Order(J)=E
15332 Nextj:NEHT J
15335 NEHT I
15338 FOR 1=1 TO N
15311 IF Magnet(Order(I),l)=Ref THEN Rp=I !Rp is order of ref-pk. in ffagnet-list
15311 NEHf I
15317 Mip=0rder(l) ! (lip is order of Host Intense Peak in Magnet-list
15350 L=Hip
15353 OUTPUT 8 USING "1fl,1Z";"$OHU",Hagnet(L,D
1 C2Cj: ciiqruri i  ...-.,.,.... __ ...... ..«...».__.... _ ,.._ _ _. -.- .-_.J JJDQ junuliu !

15359 !
15362 !
15365 Rough:SUB Rough<Scan_all,Peak<*), Escape, INTEGER Data_dalv,N,Order(*))
15368 !
15371 ! rapid peak-scan to determine rough peak-heights S ratios
15371 !
15377 OPTION BfiSE 1
15380 COM /General/ Z$,INTEGER Prtr(*),Subflag,Ruto,Full.auto,Foc(*),I.t
15383 COM /Specs/ Mx(0:l),Ions,Ze(0:l),Noise(0:l)
15386 COM /Daly/ INTEGER Mu,Oaiy,rM(G:3,2)[8],Daly_ok(0:21),Ff$(0:l,2)[1J
15389 COM /Magnet/ Mcoef(«), INTEGER L,flside,Peak_inter,Coarsenag(0:l),f1agnet(0:21, 2), Coarse
15392 COM /Filatients/ Filanent(*),Fil$(*),IHTEBER Hfils,F8
15395 INTEGER Pr
15398 FOR I=fiuto*Full_auto*2 TO 19
15101 ON KEY I LRBEL "" CfiLL Clunk
15101 NEXT I
15107 ON KEY 9 LRBEL " ESCfiPE" GOTO Escape^rough
15110 OFFKBD
15113 M=Mu
15116 Subflagsfl
15119 Escaped
15122 Oaly..count=0
15125 FOR 1=1 TO N
15128 IF Oaly_ok(Order(D) THEN Daly_count=1^0dly_count
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15608 INTEGER Pr
15611 Subflag=l
15611 FOR f1=l TO 1
1561? IF Unterfere(M,l)=0) OR Long(H) OR Interf jum_ct5<H,li/2*l> THEN 156?7
15620 OUTPUT 8 USING "2(1B,1Z)";"$OFJ",Magp050(^Hufiber_peaks),"$Q!1U li ,Interfere(ri,l)
15623 ilfll Suns= (0)
15626 Zero=(Bkrds(l+U,M+Hunbcr_peak5)+Bkrds(2*U,M+Hunber_pcaks))/2
15629 FOR K=-7 TO Interf.nsecs
15632 Enter_bean(Counts,!1u,l,l^ubfl3g)
15635 OUTPUT 8;"$ICL"
15638 ENTER 8;T
15611 IF Subflag)! THEN SUBEHIT
15611 IF K>0 Tie CflLL Suns<Suns<*),l,Counts,T-Tn,0)
1561? OISP "IHTERFEREHCE-tlGNITOR PK= n ;CHR$(lZ9>;Interfere(n,l);CHR$(l28);TflB(15);CHR$<i28+(K>0));Interf_nsecs-Ktl;CHR$(i28
);" ":DROUHO(Hy,3);"nU"
15650 HEH1 K
15653 Interf_(ion_cts(!1,U/2t l)=5u(is(D/Interf_n5ec5-Zero ! Monitor peak-height in cts/sec
15656 Interf jionJine(M/2+l) sSuM5(3)/Interf_n3ecs ! average tine of non-pk
15659 FOR K=!1+l TO 1 ! share Monitor peak data for Multiple-interferences
15662 IF Interferc(k,l)=Interfere(h,l) THEH
15665 Interf_Hon_cts(K,U/2+l)=Interf_non_ct3(M T U/2*l)
15668 Interf_«on_tiMe(i(,y/2tl)=IntertMonJiMe(H,y/2tl)
15671 END IF
15671 HEHT K
156?? NEHT H
15680 SUBEXIT
15683 Bnc_out:BMC_out=l
15686 SUBEHIT
15689 Hext_run:Hext_run=l
15692 SOBEXIT
15695 !
15698 Subflag=1«(fluto=0)
15701 S08EHD!            - -    - ~  - -.   . 

15701 !
15707 !
15710 Uritedata:SUBUritedata(flver(*),Ratio$(*>,Ffile,Ha$,Sigtia$(»),Dclta$(*),flcc(*),Pk,Tine,Filcurr,INTEGER Block,Run,Sanple,H,Data
...collector, Prtr(*))
15713 ! store data for block on disk
15716 PRINTER IS Prtr(2)
15719 Oate$=DRTE$(TIi1EDBTE)
15722 ON ERROR GOTO 15785
15725 OFF KBO
15728 SySPENO IHTERflCTIUE ' Lockout keyboard during data-write operations
15731 flSSIGH §Pathl TO "LR[S"JNTERNflL,1,l"
15731 ENTER IPathl;Lres ! last file used
15737 Lres-Lre5+l-500*<Lres>499> ! Increment last file used (naxl files is 500)
15710 fiSSIGN §Pathl TO "LRES:INTERNftL,1,l"
15713 OUTPUT IPathl;Lres
15716 IF BlockH THEN Ffile=Lres
15719 ON ERROR GOTO 15785
15752 flSSIGN SPathl TO "RESOIR:INTERNei,1,l"
15755 OUTPUT IPathl,Run;Sanple,Date$,Ha$,Ffile,Lres
15758 ON ERROR GOTO 15791
15761 ftSSIGN IPathl TO "RESULT:INTERNftL,1,l"
15761 OUTPUT gPathl,Lres;Na$[lJO],Ratio$(*),flyer(*),Sip^a$(K),ecc(K),Oelta$(«),Pk,N,Oata_collector,Block,Tine,Fikurr
157b? BSSIGN IPathl TO *
15770 RESUME INTERflCTIUE
15773 OFF ERROR
15776 PRINTER IS CRT
15779 SUBEHIT

91



15782 !
15785 PRINI USING !! 2/,10X,S(K),2/";"**** DRTfi-OIRECTORY URUE-ERROR, RUNft ",Run," BLOCK.it ",Block," «***"
15788 6010 15770
15791 !
15791 PRINI USIH6 "2/,10X,5<!(>,2/";"**** UNRBLE TO SIOR.E BflJR FOR RUN! ",Run, 1! , BLOCKS ".Block," ****"
15797 GOIO 15770

15803 i
15808 !
15809 Printres:SUB PrintresdHIEGER Printer,Run,REflL Escape,OPTIONBL RERL Filel.FileZ)
15812 ! print out the isotope-ratio results for a run (get fron disk)
15815 OPTION BflSE 1
15818 INIEGER Sanple,H,Oata_collector,Block
15821 RERL Pk,Rcc(?),Ruer(7)
15824 OIH Ratio$(?)E?],Date$[12],Ha$E50],D$[2],Oelta$(?)[10],Sigfia$(7)[10],HatieJrag$[10]
1582? !OUTPUT KBB;CHR$(255>aCHR$<75);
15830 0$=" 0"
15833 OFF KNOB
15836 OH KEY 9 LflBEL " ESCRPE" GOIO 15977
15839 PRINTER IS Printer
15812 IF NPRRd THEN
15815 OH ERROR GOTO 15953
15818 RSSIGH SPathl TO "RESB!R:IHTERHfiL,1,l"
15851 EHIER IPathl,Run;S»ple,Date$,Ha$,Fir5tfile,Lastfile
15851 IF Firstfile=Q THEN Firstfile=Lastfile-10
15857 IF Printer>l THEH PRINI USING "2(/,K),/";RPI$("X*",10),RPT$("*H",10)
15860 PRINT USING "25fl,2D,?X,1fl,2D,l5H,i(,/,!(";"DRTR SUHHRRV FOR BRRRELI ",Satiple,"RUNii",Run,Bate$,Na$
15863 IF Printer)! IHEN PRINI
15866 ELSE
15869 Firstfile=Filel
15872 Lastfile-File2
15875 END IF
15878 PRM ri BLOCr';TfiB(8); uRftTIO'1 ;IRB(l&);"RUERftGE^TflB(26?;'E SIGHRr';TflB(31);''SIGMil1EfiHr';IfiB(%)? l'DELTfi^
(65);"FilCurr";
15881 PRINT USING "2K,K";"Minutes"
15881 IF Printer)! IHEN PRINT
15887 FOR K*Firstfile TO Lastfilet500*<Firstfile>Lastfile)
15890 H~50Q*(K)500)
15893 ON ERROR GOTO 15962
15896 RSSIGN §Pathl TO "RESULT-JNIERNfiL,1,l"
15899 ENTER 8Pathl,I;Hane_frag$,Ratio$(*),fluer(*),Signa$(*),Bcc(*),Oelta$(*>,Pk,H,Oata_collector,Block,Tine,Filcurr
15902 IF Block=0 THEH
15905 PRINT USING "2/,26K,i(,2/";"***** RUN flBORIEO *****"
15908 ELSE
15911 FOR J=l TO H-l
15911 IF H THEN PRINT IRB(2);UftL$(Block)aO$Cl,ltData_collector3;
15917 PRINT TRB(7);Ratio$(J);TRB(l5);OROUNO(Ruer(J),6)-,TflB(26);Sig(ia$(J);TflB(31);OROUNO(ficc(J),3):TfiB(16);Delta$(J);
15920 IF J=l THEN PRINT Tfifi(55);OROUNO(Pk,3);TRB(61);Filcurr;TRB(73);OROUND(Ti«e,1);
15923 PRINT
15926 tOT J
15929 IF Printer)! THEN PRINT
15932 END IF
15935 NEXT K
15938 IF Printer)! THEN PRINT USING "/,K,/,!(,5/";RPf$n*",10),RPT$("*K",10)
15911 IF Printer-1 THEN PRINI
15911 PRINTER IS CRT
1591? OFF ERROR
15950 SUBEXIT
15953 PRINTER IS CRT
15956 PRINT USING "/,3(!0,/";"**«** UNfiBLE TO REflD OIRECTORV FOR RUN* ",Run,"
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15953 6010 1.591?
15962 PRINTER IS CRI
15965 PRINT USING 'V, 7 (!(>,/";"***** UNfiBLE TO RED DfiTfl FOR BLOCK* "J'Hirstfile," RUN! ",Run," FILE! ",I," *****"
15968 PRINTER IS Printer
15971 GOTO 15935
15971 !
15977 Escape*!

15983 !
15986 !
15989 Tineconst_corr:SUB Tineconst_corr(Corr_<*),REftL Resdecay(*),Raw_peaks(*), INTEGER H,Intcgr_tine(*),Oclav_tine(*)>
15S92 ! do corrections for resistor tine-constants, to depth of 3 sets
159% OPTION BfiSE 1
15998 REflL Rvpk(8),Peak(300>,Itiiie(8)
1&001 tIRT flypk= RSUt1(Raw_peaks) ! average peak-heights for each isotope
16001 tlflT Itine= Integr_tineiDelay_tine ! total peak-tine for each isotope
16Q07 TotaHUilCItine) ! set tine
16010 H
16013 FOR 1=1 TO H ! array of peak-heights for each second, 1 sets deep
16016 FOR M TO ItineCI)
16019 T=M
16022 P=flupk(I)
16025 Peak(T)=P
16028 Peak(M*Total)=P
16031 Peak(T*2*Total)=P
16031 IF T+3*Total<301 THEN Peak(T>3»Total)=P
1603? NEXT J
16010 NEXT I
16013 Ct=0
16016 FOR 1=1 TO N
16019 Reach=CH ! First donor-peak (1st sec. of Ith-pk 2-5ets-preuious)
16052 IiHecon5t_curr=0
16055 FOR H TO Itine(I)
16058 tt=CW
16061 IF J>Oelay_tine(I) THEN
16061 Last=Ctt 3*Total-l ! Last donor-peak (previous second)
16067 FOR T=Last TO Reach STEP -1
16070 Z=Last-M
16073 IF (Resdecay(Z)=0) OR (Z=80) THEN 16085
16076 Tineconst_corr=Tinecon5t_corr+Peak(T)*Resdecay(Z) ! effect of donor peak
16079 NEHT T
16082 END IF
16085 NEXT J
16088 Corr_(I)="TiHecon5t_corr/Rupk(I)/Integr_ti(ie(I) ! auerage fractional correction required for receiving peak
16091 NEXT I
16091 DISP

16100 \
16103 !
16106 Resdecay:SU8 Resdecay(REflL Resistor_const(*),Resdecay(*)) ! calculate 80 seconds of resistor -decay effects
16109 FOR 1=2 TO 6 STEP 2
16112 IF Resi5tor_const(I)=0 THEN Resistor_const(D=l
16115 NEXT I
16118 FOR 1=1 TO 80
16121 T=I-.5
16121 Re5dccay(I)sResistor_const(l)*EXP(-T/Resistor_const(2))+Resistor_const(3)*EXP(-T/Re5i5tor_const(1))+Resi5tor_const(5)*EXP("
T/Resistor_const(6))
16127 IF R.esdecay(I)(l.E-8 THEN SUBEXIT ! ignore DZC tails of (.01 ppn
16130 NEHT I
16133 SUBENO !        .    - -       .
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16136 !
16139 !
16112 Hagprt:SUB Magprt(INTEGER Coarse,Hagnct(*),Hiso)
16115 PRINT USING "K,2D,8X,K,10";"CQfiRSE~MfiGNET RRNGEs ",Coarse,"Re-18? Magnet-setting: ",Magnet(0,2)
16118 FOR J=0 TO 12 STEP 12
16151 FOR I=1+J TO 12+J
16151 IF DNiso THEN 16163
16157 PRINT TRB<6*a-JH);Magnet(I,l);
16160 NEHT I
16163 PRINT
16166 FOR H*J TO 12<J
16169 IF DNiso THEN 16181
16172 PRINT TflB(6»(I-J)-Z);Hagnet(I,2);
16175 NEHT I
16178 PRINT
16181 NEHT J
16181 PRIHT
16187 SUBENO ! -   -     -- -  - -- -   - -

16190 !
16193 !
16196 Decay:SUB Decay(Reduced_current,Flashed,t1inbean,Haxgrouth,Tabort,INTEGER Block)
16199 !
16202 ! Monitor decay/grouth of bean, flash if noisy.
16205 OPTION BflSE 1
16208 CON /General/ Z$,INTEGER FYtr(*),Subflag,fiuto,Full_auto,Foc(*>,I...t
16211 COH /Specs/ Mx(0:l),Ions,Ze(0:l),Hoise(0!l)
16211 COH /Oaly/ INTEGER Hu,Oaly,Mfi$(0:3,2)[8],Oaly_ok(0:21),Ff$(0:l,2)[1]
16217 COM /Magnet/ Mcoef<*),INTEGER L,flside,Peak_inter,Coarsenag(0:l),hagnet(0:21,2),Coarse
16220 COM /Filaments/ Filanent<*),Fil$(*),INTEGER Nfils,F8
16223 DIM Sufis<5)
16226 i
16229 INTEGER Pr
16232 FOR I=fluto*Full_auto*2 TO 19
16235 ON KEY I IflBEL "" CfiLL Clunk
16238 NEHT I
16211 ON KEY 9 IfiBEL " ESCfiPE" GOTO 16106
16211 OFFKBD
16217 OUTPUT 8:Mfi$(Mu,l)
16250 Nsee=10+5*<Elock=0>
16253 Subflag=0
16256 Flashed^
16259 IF Block=0 THEN Reduced_current=0
16262 TO=TIMEOflTE
16265 MflT Si«5= (0)
16268 FOR Y=0 TO Nsec
16271 Enter_bean(X,Mu,l,l,Pr)
16271 IF Mu>2 RNO Y AHD Mu<Last_nw/2 THEN Mw=Last_w ! crude dropout protection
16277 La5t_n«=Hu
16280 DISP "CHECKING BEflM NOISE flNO OEC9Y ";Nsec-Y,OROUNO(Mu,D;" nU"
16283 IF Pr)l THEN Decay
16286 IF Y THEN
16289 Cflll Suns(Suns(*),l,Hu,Y,10>
16292 ENO IF
16295 NEHT Y
16298 CRLL Slope(Suns(«),Slope,Int,Scatter_tty,Slope_5ig,(Nsec))
16301 Ru__beafi=SuHs(l)/Nsec ! average bead in Millivolts
16331 Oecay=Slope*6Q*100/flu_bea« ' beafichange in X/ninute
16307 Decay_sigfia=Slope_sig*60KlOO/flu_bean ! uncertainty in Xbean decay
16310 Hoise_percent=100*Scatter_w/flu_beaH
16313 PRINT USING "/,3(K),8H,3(D,1fl,I";"8EBH-CHfiN6E= ",OROUNO(Decay,2)," 3l/MIN.","NflISE= ";DROUNO(Noise_percent,2), M Z/SEC.
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16316 Theorjioise=SQR(Hoi5e<f1u>*2+flv_bean/lQns>
16319 Noisy=(Hoise_percent>.5) flNO (Scatter jw)2.5*Tneor_noise) ! bean is defined as noisy if > O.BX/seccnd noise and ) theoretica
1 noise
16322 IF HOT Noisy FIND (Becay>2*Decay_sig)HO THEN Check_grouth
16325 !
16328 ! bean either noisy or decaying rapidly
16331 T=aiMEGRTE-TO)/60
16331 PRINT USING "3(K),/":"(decay or noise exceeds tolerance: ",DRQUND(Tabort-T,2)," Minutes to abort or flash)"
16337 IF KTabort THEN 16265
16340 IF Noisy flND NOT Flashed THEN Flash
16313 Errorjie5sage(Prtr(*>,3,"CRN'T PROCEED UITH RUNI lUflLKRuntt" -- UNSTRBLE OR. RfiPIOLY DECflVING")
16316 Subflag=l
1G319 GOTO 16109
16352 !
16355 Flash: !
1G358 Error_ncssage(Prtr(«),3,FHBl$(" NOISV BERM ">&" FLRSHIH6 TO -aUflL$<IHT(115Q*Filanent(Hfil5))/1000)ft 11 RMPS")
16361 Flashed=l
16361 CflLL Filanent(50,1.15*Filanent(Hfils),l,Hfils) I increase sanple-filanent current by 15X
1636? Uait<TIMCORTE,120,Filartent(Nfils),Magnet(L,l),Ruto,Full_auto> I wait 2 Minutes after flashing
16370 CflLL Filanent(10,Filanent(Hfils)/l. 15,1, Hfils) ! restore original sanple-filanent current
16373 Uait(TIMEDflT£,180,Filanent(Hfils),Magnet<L,l>,fluto,Full_auto) ! wait 3 mnutes
16376 GOTO 16262
16379 I
16382 Checkjrowth: ! is rate of bean -growth too large?
16385 IF Block=0 RND Reduced jurrent=0 flND (flu_bean<Minbeafi)*(Growth>2*Maxgrowth) OR (Ru_beaii>=Mmbeari)*(Grogth>Max.growth> THEN
16388 ! reduce fil-curr if growth>MRK a bean>MIN, OR IF growth)2*MRK a bean(NIH (before 1st data-block only)
16391 Reduce(Reduced_current,Maxgrowth,Filanent(*), Hfils) ' beafi-grouth too large
16391 yait(TIf1EOfiTE,20,Filafient(Nfils),t1agnet(L,l),Ruto,Full_auto)
16397 ON KEY 9 LRBEL " ESCRPE" GOTO 16106
16100 GOTO 16262
16103 ENB IF
16106 OISP
16109 OUTPUT KBO;CHR$(255)1CHR$(75);
1 £41 9 CIIQrWfl i ___ ___ -~- _ .... _,....«.. _ . _ -. _ _ . .....* .. __-.. ~_iolli jUSLnU !

16115 i
16118 !
16*21 Reduce:SUB Reduce(Reduced_current,Haxgrouth,Filanent(*),Incr_block, INTEGER Hfils)
16121! reduce filament-current by l.M if bean-growth is too great
16127 PRINT USING V,3(K),2/";"BE«1-GROUTH EXCEEDS RSSIGNED LIMIT OF ",Maxgrowth," X/MIHUTE"
16130 CULL Filanent(lO,Filanent(Nfiis)/l.021,l,Nfils) ! reduce fil-current by 2.13!
16133 Reduced_eurrent::Reduced_currenM
16136 Incrblock=0

16112 !
16115 !
16118 PeaksrSUB Peaks(R, Peak _t<»), Set ,Tn,Peak_height(*),Pnax,Rver(»), INTEGER N,Coarsenag,Mag_pos(*;,Integr_tifie(*),UaiUifie(*), Isot
ope<*),0ropouts)
16151 OPTION BflSE 1
16*51 ! This is the actual peaktop-junping routine for data-taking, a includes real-tihe graphics a ratio-calculation
16157 !
16*60 COM /General/ Z$, INTEGER Prtr<*>,Subflag,fluto,Full_auto,Foc(*),I_t
16163 COM /Keyboard/ Cn$,Ci$,Cb$,Cu$,Q$,Clear$
16166 COM /Specs/ Hx(B:l>,Ions,Ze(0:l),Noise(0:l)
16169 COH /Baly/ INTEGER Mu,Daly,Mn$(0:3,2)[8],Daly_ok(0:21),Ff$(0:l,2)C13
16172 COM /Filaments/ Filafient(1),Fil$(1)El03, INTEGER Nfils,F8
16175 COM /Oatal/ Peak(*),Pk, Interfered), Nomal(2), TOO, INTEGER Data_iso(*),Data_collector,In«,Bnc_out,Hext_run,Spike
16178 COH /Oata3/ Bkrds(*),Bkrd_gar<*),Resdecay(*), INTEGER Sanple,N_prine,Hset5,Ref,Rf,Bkrd_rdgs(*),Bkrd_signa(*)
16181 INTEGER Pr,Int_tifie,Nrat(7),Nratios
16181 DIM Brat(7,38),Suns(5),Rsufis(5),T5uns(5),R5uns(?,5),La3t_set(2,8),Oecay$[223
1618? Oecay$="bean~"
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	FOR 1=0 TO 19 
16193 ON KEY I LflBEL "" CfiLL Clunk 
16196 NEXT I
16199 IF fiuto*Full_auto THEN ON KEY 0 LflBEL " 8HC" GOTO 8«c_out
16502 IF Ruto*Full_auto THEN ON KEY 1 LflBEL " NEXT RON" GOTO Next_run
16505 ON KEY 9 LflBEL u ESCflPE" GOTO Operator.cxit
16508 OFF KBO
16511 mi Nrat= (0)
16511 HflT Rsuns= (0)
1651? Dropouts=0 ! I of GPIO-interface dropouts caught
16520 Dot.interual=9
16523 PRINTER IS CRT
16526 Spac=2*(N=8>-1*(N<5>
16529 MR! Peak_height= (0)
16532 MODE 0,0
16535 OUTPUT 8 USING "1fl,1Z";"$OF.J",Hag_pos(l)
16538 UflIT 1 ! allow tide for Magnet to switch fron far-away hkrd positions
16511 Hornaljelta=0
16511 1=0
16517 tlflT Rsu«s= (Q)
16550 Ref_bkrd=(8krds(l,R)+Bkrds(2,R)>/2 ! reference-peak background
16553 FOR 1=1 TO N
16556 IF IOR THEN
16559 Ratio$=UflL$(Ref)&V"&UflL$<Isotope(I))
16562 IF Inu=-l THEN R.atio$=FNInuert$(Ratio$>
16565 PRINT Cu$;TflBXY((13-Spac)*(I-(I>R))-(10-Spac),17>;Raho$;Cn$
16568 END IF
16571 NEXT I
16571 FOR Set=l TO Nsets
16577 IF Set)1 THEN ON KEY 1 LRBEL " COT SHORT" GOTO Cutshort
165BO FOR 1=1 TO N
16583 tIRT Sutis= (0)
16586 FOR Iz=l TO 5
16589 Rsuns(Iz)»Rsu«s(I-(I>R),Iz)
16592 NEHT Iz
16595 OUTPUT 8 USING "2(1fl,1Z)"rWJ",t1ag_pos(D, u$Ot1U'! ,Isotope(D ! switch nagnet to peak-top
16598 !
16601 FOR M TO IntegrJinedJ+UaitJined)
16601 Enter_bean(Counts,ftu,l,l,Subflag,0,Oropouts)
16607 IF Subflag)! THEN SUBEHIT
16610 OUTPUT 8;"$ICL"
16613 ENTER 8;Tt
16616 IF Last_tine flNO Tt<Last_ti«e THEN ! Guard against GPIO dropouts - don't accept any tines less than preuious tine
16619 FOR Ct=l TO 3
16622 BEEP OO*200*Ct,.01
16625 NEHT Ct
16628 Dadjine=l+Bad. tine
16631 Dropouts3l+0ropouts
16631 IF Bad_tine(3 THEN 16601
1663? END IF
16610 Last_tine=Tt
16613 THt-Tn
16616 Bad_tine=0
16619 Otherpk_bkrd=IHT«Bkrds(l,I>*Bkrds(2,I»/2) ! non-ref pk backgrd
16652 WJait.tine(I)+l+(JHIait.tined))*IntegrJine(I)-J
16655 t1y_peak=(Counts-Qtherpk_bkrd)/t1x(t1u) i peak-height in nilliuolts
16658 IF J)Uait_tine(I) flNO Mu_pcak<Last_nu/2 flNO Last_nu>(.8- .6*f1u) THEN ! Guard against GPIO dropouts, trigger being drop o 
f 2x in beattsize
16661 BEEP 1500, .05
16661 BEEP 1300, .05
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1666? Badjw=l+Bad_nu
16670 Bropouts=Hropouts
16673 IF Badjw<3 -THEN 16601
16676 END IF
16679 Lastj-w=!1ij_peak
16682 Bad_M=0
16685 Tine=Tt/6I+3
16688 IF Hntegr_tine(I)H!ait_tine(I) THEN ! last count on peak
16691 Last_set( 1,1 Mine
16691 Last_set(2,I)=Hu_peak
16697 EHO IF
16700 IF J>2 IHEH ORRU Ii«e,t1g_peak
16703 IF J--2 THEN
16706 IF Set)l IHEH ! connect to last pk with dotted line
16709 I10UE Last_set(l,I),Last_set(Z,I)
16712 LINE IYPE 1,0ot_interval
16715 BRflU TiMe,Hu_peak
16718 LINE IVPE 1
16721 ELSE
16721 MOiJE Tine,Hv_peak
16727 END IF
16730 END IF
16733 OISP Ci$;l5otQpe(I>;Cn$;TiM5);"SEIt^IRB(19);Set;TfiB(
»;L;Cn$
16736 IF J)UaitJiMe(I) IHEN CflLL Suns(Sims(*),l,(Counts),Tt,0)
16739 NEXT J
16712 BEEP 500, .05
16715 Int_tine=Integr_ti«eCI)
16718 Peak_t(I,Set)=Suns(3)/Int_tine ! tine of Ith peak, for Kth block
16751 IF Int_tine<3 THEN ! use average pk-height if <3 seconds on peak
16754 Peak_height(I,Set)=Sun5<l)/Int_tine
16757 ELSE
16760 CRLL Slope(Su«s(*),Slope,Inter,Scatter_cts,Slope_sig,Int_ti«e>
16763 ! linear regression of peaktop counts with tine
16766 Peak_height(I,Set)=Slope*Peak_t(I,SetMnter ! use Mid-value of linear regression uith tine for peak-height if )=3 seco
nds on peak
16769 END IF
16772 IF Peak_height(I,Set)-Otherpk_bkrd*(K>R)-Ref_bkrd»(I=R)<0 THEN CfILL Correct(Ff$(*),Mn$(*),Filanent(»),(1ag_pos(I>,f1u,l,Co
arse«ag,Foc(*))
16775 ! restore focus if a negative peak-height (to correct for possible arc)
16778 IF (Set)l) flND CIOR) THEN ! calculate real-tine ratio
16781 L=Set+(R<I)-l ! Lth pair of ratio-isotopes
16781 Rfl=PeakJeight(R,LHef_bkrd ! net cps for reference-peak
16787 Tenpl=(Peak_t(R,L)-Peak_t(I,Set-1))
16790 Ie«p2=(Peak_height<I,Set>-PeakJeight(I,Set-l))/<Peak_t(I,Set)-PeakJ<I,Set-l))
16793 Tefip3=Peak_height<I,SeH)+Te«pl*Te«p2-Otherpk_bkrd ! interpolated non-ref. peak net-cps
16796 IF Tenp3=0 THEN Te«p3=l.E-lZi Buard against diu. by 0
16799 Rr=Rfl/Te«p3 ! rau ratio (uncorrected for fractionation)
16802 IF NOT Spike RND Nornal(l) THEN Rr=Rr/(l+(Isotope(I)<>Homal(l))*Hornal_delta*(ReMsotope(I))/(Ref-Nornal(l)»! real-t
ine ratio
16805 ! correct for «dss-discri«ination (linear)
16808 IF Nomaljelta OR NomaldH OR Spike OR Isotope(I)=Hornal(l> THEN
16811 !  calculate 8, display real-tine ratios
16811 Ix=HDR)i ratio!
16817 NratdxH+Nratdx) ! tratios taken for Ixth ratio
16820 Orat(Ix,Nrat(Ix))=Rr A Inu! ratio
16823 CRLL Suns(RsuMs(*),l,0,Drat(Ix,Nrat(Ix)),Hrat(Ix))
16826 fluer(Ix)=Rsuns(3)/Nrat(Ix)! no-outliers average
16829 IF Hrat(Ix»l THEN
16832 Calc_sigfta(Sigfia,Rsi]ns(3),Rsuns(1),Nrat(Ix))
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16835 IF Nrat<Ix;>1 THEN ! reject outliers at 1.7-signa leuel
16838 HUT Tsuns= Rsuns
16811 Nratios=Nrat(Ix)
16811 FOR Iz=l TO Nrat(Ix)
16817 IF flBS(Drat(Ix,IzHuer<Ix)»U*Signa THEN CfiLL Suns(Tsuns(*),-l,0,Orat(Ix,Iz),Hratios)
16850 NEXT Iz
16853 fl«er(Ix)=TsiiH5<3>/Hratio5
16856 Calc_sigtta(Sigfla,Tsuns(3),T5uiis(4),Nratios)
16859 END IF
16862 END IF
16865 IF NOT Spike RND Isotope(I)=Hornal(l) THEN Narnal_delta=ftuer(Ix) A Inv/Nonial(2H ! difference w. normalizing ratio
16868 PRINT TflBXY(Ix*(13-Spac>-(10-Spac)-2«(N<5),18);UflL$(DROUHO<floer(Ix),5)>;
16871 IF N<5 THEN ! include std-deuiations in realtine ratio-printout
16871 IF Nratdx))! THEN PRINT "-"aUflL$<BROUND<lflO«Signa/fluer(Ix),2)>(l"J! "
16877 ELSE
16880 PRINT " "
16883 ENO IF
16886 FOR Iz=l TO 5
16889 fisuns(Ix,Iz)=Rsuns(Iz)
16892 NEXT Iz
16895 END IF
16898 ENO IF
16901 IF Set)l fiNO N<6 THEN ! display bean-growth/decay ( if roon)
16901 Pkl=(Peak_height(I,Set)-OtherpkJkrd)/f1x(Hu)
16907 PkO=(Peak_height(I,Set-l)-Otherpk_bkrd)/Hx(Hu)
16910 IF Pkl>10-9*Hu THEN
16913 6=1 lH*60*(Pkl/PkG-l>/(Peak_t<I,Set)-Peak_t(I,SeH>>
16916 IF flBS(6X.01 THEN 6=0
16919 IF GH THEN Decay$C6]="growth="
16922 IF G<0 THEN Oecay$C6]="decay= "
16925 Oecay$[13,223=URL$(fiBS<DRQUNOCG,2>))n;/nin."
16928 PRINT Tfl8XY(58,18);Decay$
16931 END IF
16931 END IF
16937 NEXT I
16910 NEXT Set
16913 SUBEXIT
16916 !
16919 Bnc_out:Bfic_ouW
16952 SUBEXIT
16955 Next_run:Next_run=l
16958 SUBEXIT
16961 !
16961 Cutshort; ! k1 key pressed: stop taking data & go on to bkrds
16967 Set=Set-l
16970 Nsets=Set
16973 Broop
16976 SUBEXIT
16979 !
16982 Operator_exit:Subflag=1
16985 SUBENO!                       

16988 !
16991 !
16991 CalcausSUB Calcay(Ratio(*),Ti«e(*),Print,R$,Percent_error(*),Candunp,INTEGER H,Prtr(*»
1699? OPTION BflSE 1
17000 ! calculate weighted averages of ratios in a block
17003 DIfl Irwersejar<80>
17006 Nn=N
17009 Count=0
17012 Recalc:Ext_signa=0
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17015 CounKount+1
17018 UsighH
17021 Sun_utd_ratios=0
17021 H
1702? FOR 1=1 10 H
17030 IF Ratio(i) IHEH
17033 Inverse, var(I)=(10G/(Percent_errDr(I}*Ratio(I))r2
17Q36 Ueight4ieight+Inverse_«ar(I)
17039 Sun_utd_ratio5=Sun_utd_ratio5+Inuerse_«ar(I)*Ratio(D
17012 Q=!Hnverse_var(I)*RatioCI> A 2
17015 ENO IF
17018 NEXI I
17051 Nu=Nn-l ! degrees of freedon
17051 i=FHSt(Nn)
17057 Utd_aver_int=$Urtjjtd_ratios/lieight ! "internal" error of utd average
17060 Utd_aver=Utd_aver_int
17063 Sufi5=Q.-Ueight*Utd_aver_int A 2 ! suns of squares of weighted deviates
17066 IF Suns<0 THEN Suns=G
17069 flsud=Surts/Nu ! nean square of weighted deviates
17072 Percent_int.sig=100/Utd_auer_int/SQR(Ueight>
17075 Pereent_tot5ig=Percent_int_5ig*SQR(Hsud)
17078 IF «sud)100 IHEH
17081 Probability=0
17081 ELSE
1708? !
17090 0=1 ! calculate the probability that internal errors alone uil give the observed scatter, using cunulative chi-square distr
ibution
17093 H
17096 IF HOI FHEuen(Nu) IHEN
17099 1=0 ! nu odd
17102 REPEfll
17105 1=1+2
17108 D=D*Suns/(Ni!+I>
17111 R=R+D
17111 UNTIL DU.E-6
1711? 0=SOR(PD
17120 FOR 1=1/2 10 Nu/2
17123 N3*I
17126 NEXT I
17129 Probability=l-EXP(-Sutt5/2>*(Suns/2) A (Nu/2)*fl/D
17132 ELSE
17135 !
17138 FOR 1=1 TO Nu/2-1! Hu even
17111 D=D»Suns/(2*I)
17111 fi=fi+B
1711? HEHI I
17150 Probability=fl*EXP(-Suns/2)
17153 END IF
17156 EHD IF
17159 !
17162 Percent.errJ5=Percent_int_3ig»((Nn>=6)*T*SQR(Suns/Nu)t(Nn<6)*1.96)
17165 !
17168 IF Probability\.2 THEN Icalculate excess variance (Iroutnan's equation)
17171 Ext5igna=SQR((Percent_totsig A 2-Percentint_sigA 2)»*Hn)
17171 Utd_ayer_ext=Utd_aver_int! utd average taking into account external variance
17177 G=0~
17180 N0=0
17183 51=0
17186 !
17189 LOOP
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17192 ON ERROR 6010 Ho_conuergence
17195 NO=1+NO
17198 Ofllfl 0,0,0,0,0,0,0
17201 RESTORE 17198
17201 RERO t1,K,Q,R,0,E,L
17207 FOR 1=1 10 N
17210 IF Ratio(I) THEN
17213 R=6H/Inuerse_uar(I)
17216 L=<Ratio(I>-Utd_aver_ext) A 2
17219 K=K+Ratio(I)/R
17222 tHt+l/R
17225 Q=(H/R A 2
17228 0=0+1/RA 2
17231 E=E+L/RA 3
17231 END IF
17237 HEX! I
17210 S1=6-C(H1)/(D~2*E)
17213 Utd_aver_ext=K/t!
172% OISP "iteration";HO;" ttean";BROUHB(Utd_auer_ext,&):" ext. yar.";DROUHD(Sl,3)
17219 EXIT IF (flBS<(Sl-G>/Sl)<l.E-4> flNO (Sl>=0)
17252 IF H0>30 IHEH ! if hasn't conuerged within 30 iterations, test for convergence
17255 IF (fiBS(SH)HO) OR (Sl<0> IHEH
17258 No_convergence:GFF ERROR
17261 Percent_err_95=SQR((1.96*Percent_int_sig) A 2+r2*(Percent_totsigA 2-Perc8nHnt_sigA 2))
17261 GOTO Reject
1726? END IF
17270 END IF
17273 ZO=flBS(Sl-6)
17276 G=S1
17279 EHO LOOP
17282 !
17285 Ext_5igMa=100*SQR<$l*Hn/Nu>/Utd_auer_int
17288 Percent_errJ5=SQR((1.96*Percent_int_sig) A 2t(I*Ext_signa) A 2/Nn)
17291 ytd_auer=Utd_auer_ext
17291 !
17297 Reject:HO=Nn ! reject outliers
17300 FOR 1=1 10 H
17303 IF Ratiod) RHD Nn>.?*N IHEH ! don't reject More than 302 of ratios
17306 Iolerance=(l+(Count-l)/8)*SQR((.02«Ratio(I)*Percent_error(I)) A 2+(.01*Utd.auer*I*Ex.t_sigMa) A 2)i start rej. at 2-signa, i
ncrease slightly each pass
17309 IF fiBS(Ratio(I)-Utd_aver»Iolerance IHEH
17312 IF Rej_pnnt=0 IHEH
17315 PRIHI "REJEC1EO: ";
17318 Rej_prinH
17321 EHO IF
17321 PRIHI BROUNB(Ratio(I>,6);
17327 RREfi COLOR 0,0,0! Make the data-point box into an enpty one
17330 Boxuidth=2.5
17333 Boxheight :=(1*Percenterror(I)*Ratio(I)/lOO)
17336 HOUE Tine(I)-BoxMidth/2,Raho(I)-Boxheight/2
17339 RECIRHGLE Boxuidth,Boxheight,FILL,EBGE
17312 RREfi COLOR 1,1,1
17315 RECIRHGLE Boxuidth.Boxheight
17318 Ratio(I)=0
17351 Nn=Hn-l
17351 ENO IF
17357 EHO IF
17360 HEHI I
17363 IF Hn<HO IHEH ! recalculate utd auerage
17366 OISP
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17369 PRIHI
17372 6010 Recalc
17375 EHO IF
17378 END IF
17381 !
17381 Rbs_errJ5=DROUND< .01*Percent_err_95*Utd_aver,2>
1738? IF (fibs_err 95<=0) OR <Utd_auer<=0> IHEH 0=6
17390 IF (flbs.crrJ5>0) BNO (Utd_aucr>0) THEN D=l-IHI(L6I(10A IHI(LGT(eb5_errJ5^(flbs_errJ5=0)))/Utd_auer))
17393 FOR Y=0 10 Print
17396 PRINTER IS PrtrOM)
17399 IF Y=0 IHEH PRIHI TflBXY<l,15);
17102 IF Y THEH PRIHT RPT$("-",80)
17105 PRIHI USIHG "3(10,11";" UTD ftUERBGE W =",DROUHD(Utd_auer,0)," +/- "
17108 PRIHI OSIHG "K,2H,fl,K,K,10H,K";fibs_err_95, !1 (",ORQUHD(PercenterrJ5,2),"D u ,"(95J: COHF. LIhIT) "
17111 IF Y IHEH PRIHI RPJ$("-",80)
17111 IF Nu=0 IHEH SU6EKIT
1711? PRIHI USIHG "3(K),10X,3(K)";"IHTERHflL SIGHflHEflH = ",QROUHD(PercenHntjig,2),"/: il , l'ESI. lOIflL SIGNflHERH =",OROUND(Percent_t
otsig,2),T
17120 IF Ext.signa IHEH PRIHI "EXTERHRL SIGMR =";DROUHO(Ext_signa,2);T
17423 PRIHI "H.S.y.D. =";OROUHD(Hsud,3>;1R6(37)f PROBRBILITY =";BROUHQ(ProbabiHty*vProbabmty>.001>,2>
17126 IF Y IHEH PRIHI USING "80R,2/";RPI$("*",80>
17129 HEHI V
17132 PRIHTER IS CRT
17135 Tspred=Tine(NHine<l>
17138 HOUE Tifie(l)-1.2-Tspred/10,Utd_auer
17111 DRfiU Tine\NM.2+Tspred/10,Utd_auer
17114 SUBEHO !                      

17117 !
17150 !
17153 Peaktine:SUB Peaktine(REfiL Peak(*),Hoise<*),Ions,IHIEGER Integr_tinc(*),Uait_tine<*),H,Collcctor,Refpk,Isotope(*))
17156 ! calculate optininufi (in the sense of best precision in least tine for a perfectly-stable bean) integration & wait tines for
each peak,

17159 ! using the algorithm of Luduig, USGS Prof. Paper ???? HIM
17162 OPIIOH BflSE 1
17165 REflL Optifijifieratio(8),IntegrJineQ<8)
17168 HflT Optinjifieratio= (0)
17171 MflT Intcgrjinc- (0)
17171 Mu_au_pk=.001*SUf1(Peak)/'H ! average peak-height in wits
17177 R=l+99*Collector
17180 flv_integr_tifie=3^(!1u_aok<1/fi) t(Hy_ay_pk{l/fl)^Hu_au_pk<.l/fi)KHu_ay_pk(.01/fl)+(Mu_a«_pk<.001/fl)
17483 !
171B6 FOR 1=1 10 H ! theoretically optinun ratio of integration-tines
17189 OptiH_tineratio(I)=SQR(((Hoi5e(Conector)/Peak(I)) A 2+l/Ions/Peak(I))/((Hoise(Collector)/Peak(Refpk)) A 2^1/Ions/Peak(Refpk)))
17192 HEX! I
17195 !
17198 ! don't nest this loop uithin aboue loop!!! fiust have all Optin_tineratiosH
17501 FOR 1*1 TO H ! theoretically optinun integration tines
17501 Integr_tincO(I)sOptin_tineratio(I)*flw_intcgr_tinc«H/SUh(Optin_tineratio>
1750? HEHT I
17510 IF Integr_tineO<l><2 IHEH
17513 IF H<1 fiHD Optin_tineratio(N»5 IHEH flvjntegr_tine=1.5*fiv_integr_tifie
17516 EHO IF
17519 !
17522 ! for )3 isotopes, Least-Intense Peak II no longer than next-LIP
17525 ! for 3 isotopes, LIP II no nore than 2.1 tines next-LIP
17528 IF H)3 IHEH Integr_hneO(H)=Intcgr_tincO(H-l>
17531 IF (H=3) flHD (Integr_UneO(3)>2.1*Iritegr_tineO(2>) THEH IntegrJineO(3)=2.1*IntegrJineO(2)
17531 ! renornalize for average integration tine
1753? MR! IntegrJineG= Integr_tineO*(flv_integr_tine*H/SU!1(Integr_tineO))
17540 !
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17513 FOR 1=1 10 H
175% Integr Jine(I)=INT(IntegrJineO(I»+(FRflCT(Integr_tineO(I)»= .5)
17519 IF IntegrJinedXZ THEN Integr_tine<I)=2
17552 IF IntegrJine(I»H IHEH Integr_tine<I>=11
17555 HE«T I
17558 I
17561 FOR 1=1 10 H
17561 Peakratio=flBS(Peak<M+H»(I=l))/Peak(I»
17567 Has5_,]unp=flBS((Isotope(I-l^(M))-Isotope(D)/Isotope(D)
17570 Uait_tine(I>=lt<Peakratio>2.5)*(Peakratio>20)t(Peakratio>100)t(Peakratio>500)t(Peakratio>2000>
17573 IF (Massjunp>.15) RNO (Uait_tine(I)<3) THEH Uait_tme(D=3 ! wait at least 3 sec for large nass-junps
17576 NEXT I
17579 SUBEND >                      

17582 !
17585 !
17588 Hu:SUB Hu(Hn$(*),Hu,Pass,IHTEGER Hu,I_t) ! query accelerating voltage
17591 OFF KEY
17591 OFF KNOB
17597 ON KEV 9 LflBEL " ESCfiPE" 6010 17690
17600 Pass=0
17603 U$=ttt(Hu,l>C8]
17606 PRINT "HU =";
17609 !
17612 ! read zero
17615 OUIPUI 8;"$QfW:"ai)$
17618 FOR 1=1 10 10
17621 Ufill .2
17621 Ml I
17627 OUIPUI 8;"$IBU"
17630 ENIER 8;Zero
17633 !
17636 ! read gross ualue
17639 OUIPUT 8;"$OTO=;'W
17612 FOR 1=1 10 10
17615 UflIT .2
17618 NEXT I
17651 OUTPUT 8;"$IQU"
17651 ENIER 8;U
17657 !
17660 Hu=INT«Hero)/100>
17663 OUIPUT 8;fln$(Hu,I_t) I reset systen nonitor to ion-collector
17666 IFHu>l.EH THEN ! impossible ualue
17669 Clunk
17672 OISP "GRIN MUST BE SET ON xl -PRESS CONTINUE UHEN RERDY"
17675 PRUSE
17678 GOTO 17606
17681 ENO IF
17681 PRINT to;"DOLTS'
17687 SUBEHIT
17690 Pass=l
17693 SUBEND I         ~       ""  -- -    - 

17696 S
17699 !
17702 Spike_check:SUB Spike_check(Spike,INTEGER Iso(*),Spikedrun_iso(*>,Spkdrun_ref) ! check if the run-uariables specify the isoto
pes required by the spike
17705 FOR 1=1 TO 8
17708 Hso(I)
17711 IF Q THEN ! check only for nonzero isotopes
17711 IF <Q<>Spikedrun_i5oU» RNB <QOSpikedrun_iso<2)) BND (Q(>Spikedrun_iso(3» flND (QOSpkdrun_ref) THEN Spike=0
17717 IF Q=Spkdrun_ref THEN Spkdrun_refiso=l! ref. isotope is present
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17720 IF (Q=Spikedrun_iso(D) OR (Q=Spikedrun_iso(2)) THEN Norni50=l+Norniso! 8 of normalizing isotopes present
17723 END IF
17726 NEKT !
17729 IF (Spkdrun_refiso=0) OR (Norniso<2) IHEN Spike=0
17732 SUBEHD !    - -,-, .,       _ -. -    .- 

17735 !
17738 !
17711 Uait;SUB Uait(Tzero,Uaitsec,Filcurr,INTEGER Isotope,fiuto,Full_auto} ! gait for Uaitsec seconds
17741 FOR I=2*fluto*Full_auto 10 19
17717 OH KEY I LfiBEL "" CfiLL Clunk
17750 NEXT I
17753 OH KEY 3 LfiBEL " HflLUE UfilT" GOTO Halue
17756 m KEY 1 LfiBEL " DOUBLE UfiU" GOTO Double
17759 OH KEY 9 LfiBEL " ESCfiPE" GOTO 17831
17762 ON TINE (Tzcro+Uaitsec) NOD 86100 GOTO 17831
17765 !
17768 Iso$="("aUfiL$(l5otope)&")"
17771 IF Isotope=0 THEN Iso$=""
17771 IF yaitsec<=60 THEN
17777 T$="SECOHDS"
17780 Diuide=l
17783 ELSE
17-jry T*-«MTi|ll T<"e"1 Muu i*- FiiiiulLj

17789 Oiuide=60
17792 END IF
17795 INfiGE "UflITING",H,10.2D,2H,7fl,8H,K," flHPS",10X,K
17798 T=Uaitscc-TIflEDflTE+Tzero
17801 IF T(0 THEN 17831
17801 OISP USING 17795;T/Oiuide,T$,Filcurr,Iso$
17807 UfilT .1
17810 GOTO 17798
17813 !
17816 Hal«e:Uaitsec=Uaitsec/2
17819 GOTO 17762
17822 DflublesUaitsec=Uaitsec»Z
17825 GOTO 17762
17828 !
17831 Tzero=TIhEOfiTE
17831 DISP
17837 SUBENO ! -    - -   -- «  -     - 

17810 !
17813 !
17816 Ratiocalc:SU8 Ratiocalc(I,IO,Calc_inuerted,R,Oaly_discr,Ratio_count,Pb%78_cycle,Hor«al(»),Hs,Oecay,IHTEGER Hsets,PbJ678,Ref,
Inu,t1u,Ratio_isotope(*))
17819 OPTION BfiSE 1
17852 CON /OataZ/ flcc<*),Lacc(*>,Sigfla$<*),Dclta$<*>,flucr<*),Last_aucr<*),Last_ratio$<*),Ratio$(«)
17855 COM /Rat/ Slope,Int,Spike,Sig,Peak_t(*),Tittecon_pkcorr(»),Peak_height(*),Norm-at_5lope,Homrat_iriter,Nora_inverted
17858 DIM Iso_ratio(39),Ratio_tinc(39),Ri$[7],Suns<5>
17861 IHTEGER Hratios_used
17861 OFF KEY
1786? OFFKBO
17870 fl=KNOBH
17873 Print.5et5=0 ! don't printout the individual set-ratios
17876 Ratio$(I)=yflL$(Ref)a"/ li aUfiL$(Ratio_isotope(IO))
17879 IF Irw=-l THEH Ratio$(I)=FHIiwert$(Ratio$(I))
17882 P»<R<IO>
17885 fl=P*R+(HOT P)»IO
17888 B=P*IO+(NOT P)*R
17891 FOR J=l TO Nsets-1 ! Oodson's interpolation algorithn
17891 T=(Pcak.t(fl,J>+Peak_t(fl,Jtl)tPeak_t(B,J)+Peak_t<B,J+l)>/1 ! tine of interpolation
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17897 Pa=Peak_height(fl,J)*<T-Peak_t(fl,J))/(Peak_t(fl,J*l)-Peak_t(fl,J))*(Peak_height(fl,Jtl)-Peak_height(fl,J)> ! interpolation peak 
fl
17900 Pb=Peak_height(B,J)*(T-Peak_t(B,J»/<Peak_t<B,J+l>-Peak_t(B,J)>»(Peak_height(B,J*l>-Peak_height(B,J)) ! interpolation peak 
8
17903 Iso_ratio(JXPa/Pb> A (2*P-l> ! ratio of reference-pk to Ith-pk
17906 RatiQ_tineU)=<I-Peak_t(l,l»/100 ! tine for this ratio, in seconds fron the first peak
17909 HEX! J
17912 IinecQn_ratcorr=(l+Iirtecon_pkcorr(R))/(MirtecDn_pkcorr(IO)) I Correction for resistor tine-constants
17915 flfll Iso_ratio= Iso_ratio*(Iinecon_ratcorr)
17918 Hratio5_.used=Nset5-l
17921 Hs=Hratiosjjsed
17921 Ofllfi 0,0,0,0,0
17927 RESTORE 17921
17930 RERB F,fiudiscr,Z,filpha,Hornalized
17933 dflT Suns= (0)
17936 IF HO! Spike fiHO Nornal(l) flHB Ratio_count>0 THEN 
17939!
17912! correct for nass-dependent fractionation using the exponential law of Russell ft others, Geoch. Cosnoch. flcta, u. 12, p. 1075-
1090, 1978 
17915!
17918 Nornalized=l
17951 0=Ref*LOG<Hornal(l>/Ref)
17951 FOR M 10 Ns
17957 F=((Hornrat_slope*Ratio_tine(J)tHornrat_inter) AHorn_inuerted)^ornal(2)
17960 IF F)0 IHEH Rlpha=LOGCF)/D
17963 fludiscr=fludiscr*fllpha/Ns
17966 H=(Ref/Ratio_iso!ope(IO» A <Rlpha*Ref)
17969 Z'Z+H/Ns
17972 l5Q_ratio(JHso_ratio(J>*M
17975 NEK? J
17978 Ri$=Ratio$<l>
17981 IF Irw=-l IHEN Ri$=FHInuert$(Ri$)
17981 END IF
17987 !
17990 Calc_inuertcd=l-2*(Iso_ratio(l»l) ! ratios > 1?
17993 Ik=Calc_inverted*Inu
17996 PRIHIER IS ?01;UIOTH (132)
17999 PRINI USING "l,2(K)";CHR$(27)&"ak2S",CHR$(2?)&"ai6D" I snail print, 1/6" line-spacing 

	'OR J=l 10 Hs i calculate std deviation of ratios, reject outliers
	IF Printsets IHEH PRINI DROUNO(Iso_ratio(J) A Inu,6);
	Iso_ratio(J)=Iso_ratio(J)ACalc_inuerted ' conuert to reciprocal, raw ratios )1 

18011 CfiLL Suns(Suns(*),l,Iso_ratio(J),Ratio_tine(J),0) 
18011 NEXT J
18017 Rej_tolerance=2 ! rejection tolerance, in signa
18020 Hunber..passes=l ! hou Many passes thru set-ratios for rejection
18023 Hrej=0 ! It rejected ratios
18026 !
18029 ! ratio-rejection routine                      

18032 LOOP
18035 KHratiosjJsed
18038 Calc_signa(Sl,Suns(l),SuM5(2),Hratios_used)
18011 Rr=Suns(l)/Nratios_used
18011 FOR M 10 Hs
1801? IF <RBS<Rr-Iso_ratio(J)>>Rej_tolerance*Sl> fiHO Iso_ratio<J> IHEH
18050 Hrej=l+Hrej
18053 IF Printsets fiHO Hratios_used=Hs IHEH
18056 PRINT
18059 PRIHT "REJECIED ";
18062 EHB IF
18065 IF Printsets IHEH PRIHI DROUHO(Iso_ratio(J) A Ik,6);
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18068 CfiLL Sms(Stifls<*),-l,l50_ratio<J),Ratio_tifle<J),Hratios_u5ed)
18071 Iso_ratio(J>=0
18074 END IF
18077 NEXT J
18080 IF Kufiber_passes>2 IHEH Rej_tolerance=Rej_tolerance-f .3! increase rejection-tolerance by .3-sigoa with each pass after the s
econd pass

Hunber_pas5es=Hu(iber_pas5est l
EXIT IF Hratios_used--Kl OR Kratios_used<.7*Hs OR Nunber_passesa10
i don't reject nore than 307, of ratios 

18092 [NO LOOP

18098 !
18101 Sig=100*Sl/Rr
18101 8ver<I)=Rr*Ik ! correct for Daly discrimination here, if desired
18107 Ns=Nratias_used-»l
18110 IF Pb_1678 fiHO (Pb%?8_cycle<>2> IHEH PRIHI "(partial-block 206/201 »";DROUHD(Rr A Ik,6>;", signaZ obs. =";DROUHG(Sig,3);"D"
18113 CRLL Slope(Suns(*),Slope,Int,SO,S9,Hratios_used>
18116 PRINT USING "K,lt";CHR$<2?>a.l&B" ! 1/6" line spacing
18119 PRINT "REJECTEO"-,Nrej;"RflTIO<S) OUI GF";Hsets-l;TRB(58):"TM>CONSTRNT CORRECIION =";OROUHD(l.E+6*<Tinccon_ralcorrA InH),3);
"PPH";

18122 IF (1=1 fiHD HOI Pb_%?8> OR (Dl fiND Pb_%78) IHEH
18125 PRINI TRB(103);"8ER!1-";
18128 IF Oecay)=0 IHEH PRIHI "E
18131 IF Decay<0 IHEN PRIHI "t
18134 PRINI " = " ,BROUHD(RBS(Decay),2);lMnute"
18137 ELSE
18110 PRIHI
18113 ENO IF
181% IF Normalized IHEN
18119 PRINT "MflSS-OISCRIMIHflTIOH CORRECTION UBS ";DROUHD(100«fl«discr,3);'X/fl.H.U.
18152 PRINT "(discr.-raw ratio uas";OROUND((Rr*r(-Calc_inuerted)) A Ik,6):")"
18155 EHO IF
18158 IF Oalyjiscr IHEH PRIHI 'WRfiGE CORRECTED FOR OBLV DISCRIM. OF';Dalv_discr; B Z/fl.f1.U. (RflU = B ;DROUHD(Rr*Ik,6);">"
18161 IF flBS(Slope))3*S9 IHEN PRINT USING "3(K),8X";"««« RRTIO CHBHGE DURIHG BLOCK OF ",BROUHB(6000*Slope*Ik/Rr,2)," X PER MIHUT
E »»»"
18161 PRIHI USIHG "I,2(K)";CHR$(27)aikOS",CHR$(2?)&1180" ! nornal print
18167 IF NOT Pb_1678 OR Pb1678_cycle)l IHEN PRINT
18170 SUBEHO ! --      -     -  .  -  .  

18173 !
18176 !
18179 Backgrcunds:SUB Backgrounds(Cmzer,Hunber_peaks,Peak(*>,R,Pb1678_cycle,Hn,flfter,IHTE6ER H,PbJ678,Integr_tine<*),Bkrd_po5n(*),
Ratio_isotope(*),Coarsefiag)
18182 OPTIOH BfiSE 1
18185 COH /General/ Z$,IHIEGER Prtr(*),Subflag,fluto,Full_auto,Foc(»),I_t
18188 COM /Keyboard/ Cn$,Ci$,Cb$,Cu$,Q$,Clear$
18191 CON /Specs/ f1x(0:l),Ions,Ze(0:l),Hoisc(0:l>
18191 COM /Oaly/ INTEGER Hu,Daly,Hn$(0:3,2)[83,Oaly_ok(0:21),Ff$(0:l,2)[1]
1819? COM /Filaments/ Filafient(1),Fil$(1)[lO],IHTEGER Hfils,F8
18200 COM /Oatal/ Peak_in(*),Pk,Intcrferc(*),Honial<*), TOO, INTEGER Oata_iso(*),Data_collector,Inu,Bnc_out,Hext_run,Spike
18203 COH /Data3/ Bkrds(*),Bkrd_uar(*),Resdecay(*), INTEGER Satiple,H_prine,Hscts,Ref,Rf,Bkrd_rdgs(*),Bkrdjigna<*)
18206 REfiL Bkrd.cts(120),Suns(5>
18209 IHTEGER Bkrd_integr,Bkrd_tine(12)
18212 Rejprint=0 ! don't print rejected bkgrds
18215 FOR 1=0 TO 19
18218 ON KEY I LflBEL "" CflLL Clunk
18221 HEHT I
18221 IF fluto*Full_autQ THEH OH KEY 0 LflBEL " BHC" GOTO Bnc_out
1822? IF fluto*Full_auto IHEH OH KEY 1 LflBEL " HEHT RUN" GOTO Hext_run
18230 OH KEY 9 LRBEL " ESCflPE" GOTO 18656
18233 Corrcct(Ff$(*),f1«$(*),Filanent<*),Bkrd_posn(l,l),nu,l,Coarsenag,Foc<*))
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18236 FOR 1=1 10 Nn
18239 IF (PbJ678=0> OR Pb_1678»((Pb1678_cycle=0>+Pbtt78_cvcle«(Rfter=2)+(I<>R» THEN
18212 Bkrds(l+fifter,I)=0 ! Zero bkgrd elements except for shared 206 of Pb6781 blocks
18215 Bkrds(2*fifter,I)=0
18218 END IF
18251 HEX! I
18251 MflT Bkrd_tine= (Nsets/2) ! calculate bkrd tines, use Nsets/2 for interf-monitor peaks
1825? IF Conzer THEN
18260 ft=0 ! calculate optinun background for shared positions
18263 FOR 1=1 10 Nunber_peaks
18266 IF IOR THEN
18269 Ratio=Integr_tineCI)/Integr_tine(R)
18272 C=Hsets*(Peak(R>-Peak(I))/(Peak<R)*Peak(I)>*SllR(ltRatio)
18275 0=l/Peak(R) A 2+l/(Ratio*Peak(I) A 2)+(l/Peak(R)tl/(Ratio*Peak(I)))/(Ions*Noise(hu) A 2)
18278 8c«HM«R),C/SQR<D»
18281 f)=Bcon
18281 END IF
18287 NEK? I
18290 END IF
18293 FOR 1=1 10 Nunberjeaks
18296 IF Pb_%78 HND Pb1678_cycleOl RND 1=2 THEN
18299 Bkrdjso=1
18302 ELSE
1830G Bkrd_iso=I
18308 END IF
18311 ! optinun background tines
18311 BkrdJine(IKonzer*(Bcofi*Integr_tine(R)/1)+(NOT Conzer)KNsets*Integr_tine(D/1xSpR(Noi58(t1u) A 2/(Noise(!1u} A 2+fiBS(Peak(Bkrd
_i5o))/Ions)))
18317 IF hu fiND Peak(Bkrd_iso)(.f RNB BkrdJinedX? THEN BkrdJinedH ! at least 7 seconds for snail Daly peaks
18320 NEHT I
18323 Rejected=0
18326 Bct=0
18329 FOR 1=1 TO Nn ! take the background data
18332 IF Conzer=0 OR I>=Nunber_peaks THEN ! skip all but the backgrounds for the least-intense peak if Co«zer=l but not incl. int
erf-non pks
18335 FOR P=l*Rfter TO 2+flfter! Rfter=0 for bcfore-peaktop bkrds, I for after
18338 fiboue=(P=2)<(P=1)i =1 for aboue bkrds, 0 for below bkrds
18311 MeT Suns* (0)
18311 Posn=OROUND(Rdtio_isotope{I)+(2*Rboue-l)/2,1)!fiass-posn of this bkrd
18317 IF (Ratio_isotope(l')=0) OR Bkrds(P,I) THEN Next_p I skip if this position shared or if no isotope specified
18350 Bkrds(P,TH
18353 L=0
18356 OUTPUT 8 USING "ffl,1Z";"SOFJ",Bkrd_posn(I,Bboye+l)
18359 6et=l+0ct! to tell when the first nag-switch has occurred
18362 IMKBct=l)*(3Kflfter>0»! bkrds wait-tine (*3 or 1 for 1st reading)
18365 !
18358 Bkrd_integr=Bkrd_tinc(I)
18371 FOR Si=-l TO 1 STEP 2! look up a down isotope for shared bkrd-posns
18371 FOR M TO Nn
18377 L=J*(Ratio_isotope(I)=Ratio_isotope(J)+Si)! L is position in isotope list of sharing isotope
18380 IF L THEN ! if found a shared position
18383 ! Bkrd_integr is the Isecs to be spent on background (nax if shared)
18386 Bkrd_integr=HftH(Bkrd_tine(I),((NOT flboye)*(Si=l)+llbove«(Si=-l»*(L<>0>*Bkrd_tine(L*(HOT L)))
18389 GOTO 18101
18392 END IF
18395 NCKT J
18398 NEHT Si
18181 !
10101 IF Ckrd_iiitegr>12Q THEN 8krd_integr=120 ! no nore than 120 seconds on this background
18107 IF Bkrd_integr<5 THEN Bkrd_integr=5 ! no less than 5 seconds
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18110 IF (Bkrd_integr<6> SHO Conzer THEN Bkrd_integr=fii >=6 seconds if a shared position
18113 FOR J=l TO U*Bkrd_integr
18116 Enter_be3f!(Counts,t1u,l,l?Subflag)
18119 IF Subflag)! THEN SUBEXIT
18122 DISP Ci$;Ratio_isotope<I)+(Z*Bboue-l)/2-,Cn$;TflB(20);Counts;TflB(30);CHR$(128t(J>U));U+(J>U)*Bkrd.integr-J+l;Cn$
18125 IF J)0 THEH
18128 Bkrd.ctsU-UKounts
18131 COLL Suns(Suns(*),l,(Counts),0,Bkrd_integr)
18131 END IF
18137 HEKT J
18110 Calc_signa(Signa,Sutts(l),Suns(2),Bkrd_integr)
18113 FOR J=l TO Bkrdjntegr
18116 ! reject background readings at 3 2-signa tolerance
18119 IF <BBS(Sun5(l)/Bkrd_integr-Bkrd_ct3(J»>2*SigNa> fiND Signa THEH
18152 IF HOT Rejected flND Rejprint THEH
18155 PRINT "REJECTED; ";
18158 Rejected*!
18161 [NO IF
18161 IF Rejprint THEN PRINT UflL$(Bkrd_cts(J))a" ("aUflL$(Ratio_isotope(I)*(2*flbo«e-l)/2)a B ) ";
18167 CflLL Suns(Suns(*),-l,<Bkrd_cts(J)),0,0)
18170 END IF
18173 HEHT J
18176 Bkrds(P,I)=Suri5(l)/Bkrd_integr ! auerage bkrd cts/sec
18179 Calc_signa(Signa,Siitt5<l),Siins(2),Bkrd_integr)
18182 Bkrd_signa(P,I)=Signa ! std dev. of bkrd counts/sec
18185 Bkrd_rdgs(P,I)=Bkrd_integr ! i of readings used for std-deu-counts/sec
18188 FOR J=l TO Hn
18191 !share bkrds with other pks that haue bkrds at sane Mass-position
18191 FOR K=l TO 2! search otherpk abooe & below posns
1819? IF DROUHD(Ratio_isotope(J)tK-l.5,1)=Posn THEH GOSb'B Share.bkrds
18500 HEHT K
18503 NEXT J
18506 BEEP 110,.05
18509 Next_p=NEHT P
18512 END IF
18515 HEHT I
18518 IF Cower THEH
18521 FOR 1=1 TO Nunherjeaks ' share bkrds for least-intense peak for Cmzer=l (non-interf-fion-pks only)
1852-1 FOR J=l TO 2
18527 Bkrds(J+flfter,I)=Bkrds(JtRfter,NuHber_peaks)
18530 Bkrd_signa<Jtflfter,I)=Bkrd_sigH3<J+flfter,Nunber.peaks)
18533 Bkrd_rdg5(J+fifter,I)=Bkrd.rdgs(Jtflfter,Hunbcr_pcaks)
18536 NEHT J
18539 HEHT I
18512 ENO IF
18515 FOR J=0 TO 1 ! print bkrds a signas for all isotopes
18518 1=0
18551 FOR 1=1 TO Nn
18551 FOR K=Hunber_peaks+l TO 1-1 ! but don't print redundant interf-non. isotopes
18557 IF (Ratio_isotope(K)=Ratio_isot.ope(D) OR (Ratio_isotope(I)=0) THEH 18572
18560 HEHT K
18563 M=ltflfter*J
18566 L=Ltl
18569 IF Ratio_isotope(I) THEN PRINT TflB(L*10-9);UflL»(INT(Bkrds(M,I)))a y /"aUflL$<OROUHO(Bkrd_signa(H,I),2));
18572 NEXT I
18575 PRINT " ";
18578 IF J=0 THEH PRINT "below, ";
18581 IF J=l THEH PRINT "aboue, ";
18581 IF HOT fitter THEN PRINT "before pk-tops"
1858? IF fitter THEN PRIHT "after pk-tops"
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18590 NEXT J
18593 FOR 1=1 TO Nn ! are above/belou counts significantly different?
18596 IF Ratio_isotope(I) THEN
18599 H=l*flfter
18602 Qa=(FNSt((Bkrd_rdgs(H,I)))*Bkrd_sigfia(H,D) A 2/Bkrd_rdgs(HJ)
18605 Qb=(FNSt((Bkrd_rdgs(Hn,I)))*Bkrd_signa(H+l,I)) A 2/Bkrd_rdgs(Hn,I)
18608 Qc=R6S(Bkrds(H,I)-Bkrds(H+l,I))
18611 IF NOT Hu flNB Qc>1.5*SQR(Qa+Qb) THEN PRINT "STEPPEB";Ratio_isotope(D;" BF,
18611 END IF
18617 NEKT I
18620 SUBEXIT
18623 !
18626 Share_bkrds:Bkrds(K^fter,J)=Bkrds(P,I) ! share backgrounds for equivalent magnet-positions
18629 Bkrd_signa<K*flfter,J)=Bkrd_signa(P,I)+(HOT Bkrd_.sigrta<P,I»/10
18632 Bkrd_rdgs(Ktflfter,J)=Bkrd_rdgs(P,I)
18635 RETURN

18611 Bnc_out:Bnc_out=l
18611 SUBEXIT
1861? Next_run:Next_run=l
18650 SUBEHIT
18653 !
18656 Subflag=1 ! requested escape
18659 SUBEHD !     -- ---    - -«-'.  -   -

18662 !
18665 !
18668 Calc_signa:SUB Calc_siQ«a(Sig/ia,Su(is,Sufis_of_squares, INTEGER H)
18671 S=N*Sufis_of_3quares-SunsA 2 I calculate standard deviation
18671 Sigiia=SQ.R(S*(S>Q>/(N*(H)» ! guard against negative square -roots
18677 SUBENO ! --        « -   . «   

i

18686 InuertrDEF FNInuert$(R$) ! invert the ratio-string
18689 PETURH R$EPOS<R$,V")+l]a"/"&R$El,POS(R$, "/")-!]
18692 FHEHO !                  --  -«

18695 !
18698 !
18701 Betel :SUB Getel(Type,Runclas5$,Huclide$(*),Hornalfl<*),HornO,Ha$,IHTEGER Hiso,Rf,HuO,HagnetO(*),Coarsebin(»),Ref)
18701 OPTIOH BfiSE 1
1870? I
18710 COH /General/ Z$,INTEGER Prtr(*),Subflag,fluto,Full_auto,Foc(*),I_t
18713 COM /Keyboard/ Cn$,Ci$,Cb$,Cu$,Q$,Clear$
18716 COH /Specs/ Hx(0:l),Ions,Ze(B:l),Hoise(0:l)
18719 COH /Oaly/ INTEGER Hu,Oaly,Hfi$(0:3,2)[8],Oaly_ok(0:21),Ff$(0:l,2)[13
18722 COM /Magnet/ Mcoef(«), INTEGER L,fiside,Peak_inter,Coarseriag(0:l),Hagnet(0:21,2),Coarserange
18725 COH /Datal/ Peak(*),Pk,Interfere(*),Nomal(*),TOO,IHTE6ER Bata_iso(*),Bata_collector,Inu,Bnc_out,Hext_run,Spike
18728 OFF KEY
18731 Subflag=0
18731 ON ERROR GOTO 18791
1873? RSSJGN SPathl TO "TYPEsIHTERHflL" ! get element-series data fron disk in right-drive
18710 ENTER §Pathl,Type;Runclass$,Niso,Hcoef(*),Hagnet(*),Coarse(iag(*),Peak_inter,flside,Rf,Nuclide$(*),Nomal(*),InvJnterfere(<)J
vO
18713 HflT HornalO='Homal
18716 FOR 1=1 TO 21
18719 MagnetO(D=Hagnet(I,2)
18752 NEXT I
1.8755 OFF ERROR
18758 PRINTER IS CRT
18761 PRINT USING "1/"
18761 L=Rf ! Order of reference-isotope in Hist
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18767 NomO=Nomai(i) ! Hornalizing isotope
18770 IF HOI fluto THEN Na$=""
18773 FOR Coarserange=Q 10 10 I Coarse nagnet-range
18776 IF Coarsebin(Coarserange)=Coarsenag(l) THEH 18782
18779 NEXT Coarserange
18782 Ref=Hagnet(Rf,l) ! Reference isotope
18785 HOT Oaly_ok= (0)
18788 Oisp_elualg<Runclass$,Huclide$(*>,Hornal(*) } Interfere(*),Coar5erange,Ref } H«0,Magnet(*),Hi5o,Inu)
18791 SUBEXIT
18791 PRINT USING "2/,3(iO,/";Ci$a" ELEMENT-SERIES ",!ype," NOT DEFINED OK DISK IN RI6HHRNO DRIUE ICnS
18797 Subflag=l
18800 Clunk
18803 URIT I

18812 !
18815 fixes:SUB fixes(Uxfiin,yxfiax,yynin,Uy(iax,Xnin,Hfiax,Y(iin,V(iax,H$,V$,Unit_xtick,INIE6ER Oa]y,Logplot) ! draw plot-box for graph 
ics display
18818 ! if Unit_xtick is 1, drau a tick for each integral X-axis ualue (used for wtd-auerage graphics). If Daly is 1, add "DRLY" to 
V-axis label.

18821 ! If Daly is 0, add "CUP", a if Oaly is negative, don't add nothing 
18821 ! if Logplot is 1, use a logarithnic '/-axis 
18827 ! yxmn,Ux(iax,Uymn,Uyfiax define uindous of CRT (0-100) 
18830 OI«Yn$[21'J 
18833 OFF KEY 
18836 OFF KBD 
18839 GINIT

CSIZE 3.3

18818 GCLEflR
18851 GRRPHICS ON
18851 OUTPUT KBO;CHR$<255>aCHR$(75);
18857 UIEUPORT Ux<iin*RfiTIO,Ux<iax*RmO,Uy<iin,yyfi3x
18860 Xspred=X(iax-X(iin
18863 Yspred=Ynax-Ynin
18866 IF Unit_xtick THEN
18869 Htick=l
18872 ELSE
18875 Xtick=OROUND(Xspred/5,l)

	FOR 1=1 TO 12! force lower-bound X yalue to have a tiin t of sig-figs 
18881 X=FNOr(fiBS(Mn),I) 
18887 IF flBS<Xnin)-X<Xtick THEN 18893 
18890 NEXT I.
18893 IF KninH OR RBS(X(iin)=X THEN
18896 Xnin=SGN<Xnin)»X
18899 ELSE
18902 Xnirr-X'Xtick
18905 ENO IF
18908 FOR X=Xnin TO Xnax STEP Htick ! force Xnax to lie on tick
18911 IF X+Xtick>=Xnax THEH
18911 Xnax=X*Xtick
18917 GOTO 18932
18920 ENO IF
18923 NEXT X
18926 END IF
18929 !
18932 IF Logplot THEN
18935 Ytick=l
18938 ELSE
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18911 Ytk=10 A INT(LGKRBS(Yspred*(NOT Yspred))))/8
	IF flBS(Yspred/Ytk))12 IHEH

	Ytk=2*Ytk 
18950 GOTO 18311 
18953 END IF
18956 U=R8S(Ytk)/10A INT(LGKfiBS(Ytk*(NOT Ytk))))
18959 IF UOINKU) IHEH
18962 Ytick=INT(y)*10 A INT(LGT(RBS(Ytk.*(NOT Ytk))))
18965 ELSE
18968 Ytick=Ytk
18971 END IF
18971 FOR 1=1 10 12 ! force lower-bound Y to have a nin i of sig-figs
18977 Y=FNDr<flBS<Ynin>,I>
18980 IF flBS(flBS<Ynin)-YX=Ytick IHEH 18986
18983 NEXT I
18986 IF Ymn>=0 OR RBS(Ynin)=Y IHEN
18989 Yfiin=SSN(Yfiin)*Y
18992 ELSE
18995 Ynin-Y-Ytick

	END IF
	FOR Y=Ynin 10 Ynax SIEP Ytick ! force Ynax to lie on tick

	IF Y*Ytick>=Y»iax IHEH 
19007 Yiiax=Y*Ytick 
19010 6010 19025 
19013 END IF 
19016 NEXT Y 
19019 END IF 
19022 !
19025 Xspred=Xnax-Xnin
19028 Yspred=Y«ax-Yfiin
19031 UIHOOUX(iin-X5prcd/8,XfHx,Ynin-Yspred/(10-«Uynax-Uvnin><60»,YfaxWspred/20
19031 CLIP Xnin,Xnax,Ynin,Ynax I Ose Ymn-Ytick/10 if interference
1903? RXES Xtick/(S*(NQT Unit_xtick)*Unit_xtick),Ytick>in,Ynin,5-1*Unit_xtick,l,3+2*Logplot
19010 fiXES Htick/(5*(NOT Unit_xtick)tUnit_xtick>,Ytick,Xnax,Ytiax,5-1*Unit_xtick,l,3+2*Logplot
19013 IF Logplot THEN ! draw extra Y-ticks
190% FOR R=0 TO INKYnax-YninH
19019 FOR S=2 TO 9
19052 HOUE X«in+Xspred/p 80,Ynin+fl+L6T(S>
19055 IBRflU -Xspred/80,0
19058 IHOUE ?9*Xspred/80,0
19061 lORflU Hspred/80,0
19061 NEXT S
19067 NEXT fi
19070 END IF
19073 CLIP OFF
19076 LOR6 6
19079 FOR Httin TO X«ax STEP Xtick*((NOT Unit_xtick)+Unit_xtick*(l+(Xnax>16)t2*<Xnax>30»)
19082 IF KXnax THEN ! don't label tick if at right-edge of box
19085 HOUE I,Ynin
19088 LfiBEL I
19091 END IF
19091 NEXT I
19097 E=(2-Logplot)*Ytick
19100 LOR6 8
19103 FOR I=Ynin TO Ynax STEP E
19106 MODE Xfiin+(X5pred/(80-1Mogplot)),I-Logplot*(Yspred/80)*(I=Yfiax)KY5pred/70)*(I=Y«in)
19109 IF (NOT Logplot) THEN LfiOEL I
19112 IF Logplot THEN LfiBEL 10*1;" "
19115 NEXT I
19118 LOR6 6
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19298 IF «innag<0 OR «innagO(0 THEN
19301 Himag=0
19301 HimagiM)
19307 END IF
19310 IF f1axnag>9999 OR f1axnagG>9999 THEN
19313 Haxnag»l.E+1
19316 HaxnagG=9999
19319 EHO IF
19322 HdX_pk=UfiL(Response$(3))
19325 IF HOT Coarsechange THEN Hass.speed=UflL(Response$(1»
19328 IF Coarsechange THEN Hag_5peedmflL(Responsc$(1»
19331 Logscan=(UPC$(Response$(5»()"LIN")
19331 IF Logscan RNB Hax_pkUG THEN «ax_pk=10
19337 Coarse=UfiL(Response$(6))
19310 IF CoarseOCoarseO THEN
19313 Coarsechange=l
193% Coar5eO=Coar5e
19319 Coarsenag(l)=Coarsebin(Coarse)
19352 OUTPUT 8 USING Mfl,4ZVtQFK',Coarsenag<l>
19355 Pronpt$(i)="Start scan at nagnct-oalue (0-9999)"
19358 Pro«pt$(2)="End scan at f-tagnet-galue (0-9999)"
19351 Pronpt$(1)="Scan speed (Magnet-units/sec)"
19351 Ranged, 1)=1
19367 Ranged, 2>=2000
19370 Response$(l)="0"
19373 RespGnse$(2)= H 9999"
19376 ResponseldXlOG"
19379 GOTO Fillout.forn
19382 END IF
19385 OUTPUT 8 USING H ffl,1Z";"$OFJ",Hinnag
19388 IF NOT Logscan THEN
19391 Vnin=0
19391 Ynax=Max_pk
19397 ELSE
19100 !HGT(Hax_pk)
19103 Vnax=IHT(H)*((H «OD INT(H))()0)
19106 Ymn=-l~ntr(Ynax(3)*Mu
19109 END IF
19112 ON KEY 9 LR8EL " ESCRPE" GOTO 19571
19115 OH KEY 0 LfiBEL "DOUBLE SPEED" GOSUB Double
19118 ON KEY 1 LR8EL " HflLUE SPEEO" GOSUB Halve
19121 flxes(0,100,25,100,Hinhag,f1axfiag,Ynin,Yfiax,"HfiGNET UNITS", Ji nU 8Ea«",0,Hu,(Logscan))
19121 YspredsYfiax-Ynin
19127 Xspred=Hax«ag-t1in«ag
19130 IF NOT Coarsechange THEN
19133 Hass_inter=(FNIsonag(t1coef(*),(Niso))-FNIsohag(ncoef(*),l))/(Ni50-l)
19136 f1ag_speed=t1a5s_5peed*!1as5_inter
19139 FOR 1=1 TO Hiso
19112 IF (Hinnag<Hagnet(I,2)) fiNO (Haxfiag)Hagnet(I,2)) THEN
19115 LINE TYPE 1
19118 HOUE Hagnet(I,2),Ynin
19151 IDRflU 0, .91*Yspred
19151 HOUE Hagnet(I,2),YnintYspred*.91
19157 LINE TYPE 1
19160 IF FHEuen(I) OR Kspred/Hass_inter<13 THEN
19163 LORG 5
19166 CSIZE 3
19169 LfiBEL Hagnet(I,l)
19172 END IF
19175 END IF
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19121 NOUE Xnax--Xspred/2,Ynin-Yspred*<.015*.03*«Uynax-Uynin)<60);
19121 LRBEL H$
19127 LOIR 90
19130 MODE Xnin-Xspred/8,Ynax-Y5pred/2
19133 IF <DalH> HND (Y$<>""> THEN LflBEL Y$a n (CUP)"
19136 IF Dal v >0 flND <Y$(>"") 1HEN LRBEL Y$S" (DULY)"
19139 IF Oaly<0 THEN LflBEL Y$
19112 LOIR 0
19115 CLIP K«in,Xnax,Ynin,Ynax
1Q14Q cnorun i _. ____--._..__..___ ._____, __, . ___._-....__i;?i 1u DUDt.nL) ! '

19151 !
19151 !
19157 ttagnet_scan:SUB Scan(Stripchart,flini50,t1axi5o,flax_pk,t1a55_speed,Log5can,INTEGER Coarsebin(*),Hiso,I_t)
19160 I Scan Magnet ouer specified range 8, speed
19163 OPTIOH BflSE 1
19166 COM /Magnet/ McoefOO,INTEGER L,fi5ide,Peak_inter,Coarsenag(0:l),Magnet(0:21,2),CoarseO
19169 COM /Specs/ Mx(0:l),Ions,Ze<0:l),«oise<0:l)
19172 COM /Oaly/ IHTE6ER Mu,Oaly,Hn$(0:3,2)C8],Oaly_ok(0:21),Ff$(0:l,2)C13
19175 COM /Filancnts/ Filanent(*),Fil$(*),INTEGER Hfils,Filnun
19178 INTEGER Pr
19181 DIMPrwipt$(6)C36],RespQnse$(6)C50],U5e(6),Range(6,2>,PK2),P2(2)
19181 DftTB "Start scan at isotope","End scan at isotope","Max. bean on graph (Mil)","Scan-speed (nass-units/second)","Linear or Log
Scan (Lin/Log)"
19187 OflTfTCoarse-nagnet range (0-10)"
19190 OfiTfl "","","","","","",0,9990,10,9999, .01,10000, .02,10,4,-1,0,10
19193 OFF KEY
19196 OFF KNOB
19199 f.oarse_in=CoarseO
19202 REfiO Profipt*(*),Response$(*),Range(*>
19205 MflT Use= (1)
19208 Response$(l)=UflL$(Miniso)
19211 Responsc$(2)=DRL$(Maxi3o)
19211 Response$(3)=yfiL$(Max_pk)
19217 Response$(1)=UfiL$(Ma5s_speed)
19220 IF Logscan THEN Response$(5)="LOG"
19223 IF NOT Logscan THEN Response$(5)="LIN"
19226 !
19229 FillouHorn: !
19232 i?esponse$(6)=UfiL$(CoarseO)
19235 Forn(Profipt$(*),Response$(*),Usef*),Range(*),6,1,Escape,3)
19238 IF Escape THEN 19571-
19211 IF NOT Coarsechange THEN
19211 Miniso*UflL(Response$(D)
19217 Haxiso=UflL(Response$(2))
19250 flimag-FHIsonag(Mcoef(*),(Miniso))
19253 Maxnag=FNIsonag(Mcoef(*),(Maxiso))
19256 ELSE
19259 Mimag=URL(Response$<l»
19262 Maxnag=UflL(Re5ponse$(2))
19265 END IF
19268 MinrsagO^imiag
19271 MaxnagO^Maxnag
19271 Mag5pan=H&x(iag-!1ip.(iag
19277 IF Magspan)300 THEN
19280 Minfiag :s 100*IHT(l1innag/100) ! need soneuhat rounded plot-boundaries
19283 Maxnag=100*INT(Maxrag/100)+100
19286 ELSE
19289 Min«ag=INT(Minfiag)
19292 Max«ag=IHT(Maxnag)tl
19295 END IF
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19658 COM /Filanents/ Fila«ent<*>,FiJ.$(*),INTEGER Nfils.Filmm
19661 INTEGER Pr
19661 OFF KNOB
19667 OH KEY 9 LflBEL " ESCflPE" GOTO 19769
19670 0=INT(.80*!bide>
19673 Max_inc=.01
19676 Htagnet<L,2H
19679 B=!i
19682 C=Magnet<L,2)*0
19685 Ynin=DROUND<Peakoize*.92,2>
19688 Start_graph!Ynax=Peak5ize*<l*ttax..inc)
19691 YspreiHnax-Ynin
19694 OUTPUT 8 USING "1fl,1Z";"$OFJ",H
1969? fixes(0,100,25,100,-0,0,Ymn,Ynax,"HflGHCri ,"fiU",0,Nu,0)
19700 CSIZE 3.3
19703 LORG 5
19706 HOUE O.YnintYspred/10
19709 LflOEL TRIH$<Huclide$<L))&"-"8;UflL$<Magnet<L,l)>;" PERK-SIM"
19712 HQUE 0,Y«ax-Yspred/10
19715 LfiOEL "SCBH UP"
19718 FOR P=l TO -1 STEP -2
19721 MODE -0,Peaksize/2
19721 FOR H TO (P>0)*C*(P<0)*R STEP P
19727 OUTPUT 8 USING "1fi,1Z";"$OFJ",I
19730 Enter_bea«<E,to,L,I_.t,Pr>
19733 IF f1u)Y«ax THEN ! exceeds Y-riax of graph- increase Yfiax & redo
19736 t1ax_inc=t1ax_inc + .03
19739 GOTO Start_graph
19712 END IF
19715 IF P>0 THEN ORfiU I-Hagnet(L,2),Hu
19718 IF P<0 THEN ORfiU Hagnet(L,2)-I<0,.99*Hu
19751 HEHT I
197C1 H=C
19757 MODE 0,Ymn+Yspred/1
19760 LfiBEL "SCfiH DOUN"
19763 HOUE D,Hu
19766 HEHT P
io7rq ciiDrun i - ~. -..-. --».-_....._...-»_.«.....,. ,_Ijibj jUbLriU !  -----  -- -       - 

19772 t
19775 !
19778 flvgraf:SUB Rvgraf(Ratio(*),N,R$,REflL Percent_error(*),Tine<*» ! ueighted-auerage graphics
19781 OPTION efiSE 1
19781 DIM Err(80)
19787 FOR 1=1 TO N
19790 Err(I)=2*Ratio(I)*Percent_error(I)/100
19793 HEHT I
19796 Ynax=-9.E*99
19799 Ymn'+9.E+99
19802 Boxuidth=2.5
19805 FOR 1=1 TO H
19808 IF Yflax<Ratio<I>tErr(I> THEN Ynax=Ratio(I)tErr(I)
19811 IF Ynin>Ratio(I)-Err(I) THEN Ymn=Ratio(I)-Err(I)
19811 NEXT I
1981? Y5pred=fle$<Yfiax-Yrtin)
19820 Kttin=Ti«ea)-(Ti«e(HHine<l>}/(5t3*(N>S>>
19823 IF Hmn(0 THEN fein=0
19826 Xwax=Tine(H)+Boxuidth/2
19829 Hspred=--feax-fein
19832 flxe5(0,lOO,15,lOO,Hnin,Hnax,Yfiin-Yspred/lO,Ynax+Yspred/lO,"TIHE (mnutes) C u8;R$a"]",R$,0,4,0) 

	CSIZE 3.3
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19178 NEXT I
19181 END If
19181 LINE TVPE 1
19187 Ex_yfiin=Logscan*10Aymn
19190 MODE t1intiag,C
19193 fl=INT<tog_speed/(H.t-3))
19196 C=0
19199 Started=0
19502 P=flKHOT fi)
19505 P2(l)=t1in(iagO-P/2
19508 ItlflGE "HRGNETs ",10,10X,"SCRH-SPEEO: ",10JOX,".<iU BEfltl: ",K
19511 ItlfiSE "HUCLIOE: ",30.0," ",5X,"HRGNE1: ",40,5X,"SCflN-SPEED: M ,30.20,?H,"nU BERN: ",K
19511 UHILE P2<lX=HaxnagO
19517 t1pos=INT(P2<i)*P/2)
19520 IF t1p05>9999 IHEH Mpos=9999
19523 OUTPUT BUSING "1UZ";"$OFJ",t1pos
19526 Enter_bean(0,N«,UJ,Pr)
19529 IF Coarsechange THEN OISP USING 19508;P2(l),Mag^speed,DROUHO(riu,3)
19532 IF HOT Coarsechange THEN OISP USING 19511;PROUNO(FHt1ag_i5o(t1coef(*),(P2(l))),-l),P2(l),t1ass_5peed,OROUND(t1'j,3)
19535 IF Pr)l THEN 19526
19538 IF HOT Logscan THEN
19511 M«=M«+Yspred/200
19511 P2(2)=Mu
1951? ELSE
19550 IF Hu<=Exjnin THEN Hu=l .05*Ex_ytiin
19553 P2(2H6T(Mu)
19556 END IF
19559 IF Started THEN CfiLL Thickpen(Pl(*),P2(*),Vspred/150,l)
19562 MflT Pl= P2
19565 P2(1)=P+P2<1)
19568 Started=l
19571 ENOUHILE
19571 tlOUE 0,0
19577 Stripchart=0
19580 CoarseO r-Coarse_in
19583 Coar5ertag(l)=Coar5ebin(Coar5eO)
19586 SUBEHIT
19589 Double:IF Hag_speed(2000 THEN
19592 P-~P*2
19595 BEEP 1000, .1
19598 t1ag_5peed=HagLspeed*2
19601 Ma55_speed=!1as5_5peed*2
19601 END IF
19607 RETURH
19610 Hal ue:IFt1ag_speed)l THEN
19613 P=P/2
19616 t1ag_speed:::Hag_speed/2
19619 {1as5_speed=^ass_speed/2
19622 BEEP 100, .1
19625 END IF
19628 RETURN

19631 !
1963? !
19610 PeakshapesSUB Shape(Peaksize,Nuclide$(»), INTEGER I_t)
19613 ! look at peakshape graphics
19616 OPTION 8RSE 1
19619 COtl /Hagnet/ t1coef(*>, INTEGER L,flside,Peak_inter,Coarsenag(0:l),Magnet(0:21,2>,Coarse
19652 COH /Specs/ Mx(0:l),Ions,Ze(0:l),Noise(0:l)
19655 COM /Oaly/ INTEGER f1u,Daly,f1n$(Q:3,2)[8],Oaly_ok(0:2D,Ff$(0:l,2)[1]
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19811 FOR 1=1 10 N
13811 HOUE Ti«e(I>-Boxuidth/2,Ratio(I>-Err(I>
1981? RECTRNGLC Boxuidth,2*Err(I),FI!l,EOGE
19850 HEXT I

19853 !
198S2 Flag:SUB Flag<Flag<*>,INTF.GER Flag_nu,OPTIOHflL Hoprint) ! check filanent flags
19865 OPTION BflSE 1
19868 COH /General/ Z$,IHIEGER Prtr<*),Subflag,fiuto,Full.auto,Foc(*),Lt
19871 COM /Daly/ INTEGER Hu,Daly,Mn$(0:3,2)E8],Daly_ok(0:21>,Ff$(0!l,2)E1]
19871 Old F$(1)C201
19877 Ofilfi "NO FILRrOTS'Y'SINGLE-FILRMENTY'SIOE-FILfiHENTS ONLV","IRIPLE-FILfiHENI"
19880 REflO F$<*>
19883 FOR 1=2 10 1 STEP -1
19886 OUTPUT B:"$OMU"iU)RL$(H)a":28"

19892 ENTER 8;F
19895 FlagdK
19898 IF NPRR=2 THEH
19901 IF 1=2 THEN PRINT USING "2/,UVPREHERT-S»1PLE:
19901 IF 1=1 THEN PRINT "RUNNING-SRHPLE: ";
19907 PRINT USING "K,/";FNH$(F$(F*1»
19910 IF ((1=1) fiNO (F*0» OR (F=2) THEN CRLL Clunk
19913 EHO IF
19916 OUTPUI 8;to$(Flag_nu,IJ>
19919 NEHT I

19925 !
19928 !
19931 Cat:SUB CatdNTEGER Prtr(*» ! Print Run-Directory
19931 DIM Oate$[123,Na$[503,N$[103,S$EBQ3,R$UO)[6Q3
19937 INTEGER Sanple
19910 OFF KEY
19913 OFF KNOB
19916 HRT R$= ("")
19919 R$(l)="SEflRCH THE DRTR-OISK FOR fl RUN UITH fl PflRTICULflR SflhPLE-HflHE"
19952 R$<2)="SHOU IHE BflTfi-BISK OIRECTORY FOR RUNS 1 to 32"
19955 R$(1)="OISPLfiY IHE DISHNFORIifillON ON THE CRT ONLY (default)"
1995B R$(5)="PRIN!OUT ' ' ' ' ' PRINTER"
19961 R$(10)="RETURN TO THE BHC"
19961 CfiLL Keyfienu(R$C*)>
19967 ON KEY 0 LRBEL " SflMPLE-HWIE" GOTO 20009
19970 ON KEY 1 LfiBEL " DIRECTORY" GOTO 20159
19973 ON KEY 3 LB8EL " CRT BISPLRY" GOSUB Crt
19976 ON KEY 1 LRBEL " PRINTOUT" GOSUB Printout
19979 ON KEY 9 LfiBEL " ESCflPE" GOTO 20219
19982 GOTO 19982
19985 !
19988 Crt:Printout=0
19991 PRINT "CRT DISPLRY ONLY"
19991 RETURN
19997 Printout:Printout=l
20000 PRINT "PRINTOUT SERRCH ON PRINTER"

20009 OFF KEY
20012 S$=""

20015 PRINT USING "18/,K,/,K,/YEHTER THE CHRRRCTERS THRT YOU URNT MfiTCHEO IN THE FIRST 10 CHRRRCTERS","OF THE RUN-NRHE (or pres
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20192 NEXT P
20195 NEXT I
20198 If HOI Printout THEN
20201 OISP "PRESS CONTINUE HEN REfiOY TO 60 ON, USE BRR.OUS 10 SCROLL DISPLRY."
20201 PflUSE
2020? END IF
20210 GOTO 199%
20213 !
20216 Retrn:COTO 20132
20219 PRINTER IS 1
20222 PRINT USING "K,K";"CfiN'T RCCESS OBTfl FOR RONS ",I

20228 PRINTER IS 1
20231 PRINT USING "2/,KYUNR8LE TO flCCESS THE RESDIR FILE ON THE LEFT-HBND DISK."
20231 GOTO 20213
2023? PRINTER IS 1
20210 PRINT USING "2/,K";"UNfiBLE TO RCCESS THE RESULT FILE ON THE LEFT-HflttD DISK."
20213 PRINT USING "2/,K";"PRESS CONTINUE TO RETURN TO BMC."
20216 PftUSF.
20219 SUBENO ! -------------------- -------- --         -

20252 !
20255 Focshift:5UB FoeshiftCINTEGER FocOO)
20258 PRINT USING "18/,K,2H,8(30,3H)";TOCUS SETTINGS:",1,2,3,1,5,6,7,8
20251 PRINT USING "18H,8(3C,3K),5/";Foc<*)
20261 OFF KEY
20267 OFFKBO
20270 OFF KNOB
20273 LOOP
20276 Plate=0
20279 LOOP
20282 INPUT "PLftTEi, HEU UftLUE (0-999)? (press COHT to escape)",Plate,F
20285 EXIT IF (Plate(8)*(F>=0 BNO FH99) OR (Plate=8)*(FH60 flND F(=510)
20288 Clunk
20291 END LOOP
20291 EHIT IF Plated OR Plate>8
20297 FocCPlateH
20300 PRINT TfiBXV(18t(Plate-l)*G,13);FNH$(iJfiL$(F))a" "
20303 ENO LOOP
20306 SOBENO !      ". .«.- - - - - 

20309 !
20312 1
20315 Find=SOB FinddNTEGER Redo,Barnufi,Nfil5,Subflag,REfiL Filanent(*),TineO)
20318 OPTION BflSE 1
20321 COh /Keyboard/ Cn$,Ci$,Cb$,Cu$,Q.$,Clear$
20321 COM /Barrel/ INTEGER Barrel_position,Barrel_posO,Max_barrel,Hin_barrel
20327 COT! /Daly/ INTEGER Hu,Daly,Hn$(0:3,2>E8],Oaly_ok(0:21>,Ff$(0:l,2)E«
20330 ! Rotate a new sanpla into position
20333 OIM Fil_flags(2)
20336 OFF KEY
20339 OFF KNOB
20312 MflT Oaly_ok= (0)
20315 Oefaijlt_barrel =31+187*(FNBarpQ5((DaiTiuft))-l) ! Rough estiftate of correct barrel position for this sanple
20318 Mu=0
20351 Subflag=0
20351 MRT Filartent= (0)
2035? OUTPUT 8;"$OHU08000"
20360 Zero_fils(Filanent(*))
20363 IF Redo=0 THEN PRINT USING M 3(K),/";'ROTflTIN6 BfiRRELI ",Barnun," INTO POSITION (default position liaUBL$<Default_barrel>a"> t 

	Bct=l i try! counter
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20372 BarposO=Default_barrel
20375 Barrel_posO=Default_barrel
20378 Barrel_position=Default_barrel-70
20381 8arrel_position=Barrel_position*(Barrel_positiori>=0)
20381 Resbar
20387 OISP CHR$(130)a"ROmiN6 10 BflRRELt ";Barnun;" - TflRGETs ":Barrel_position;CHR$(128>
20390 CfiLL Brl(Barrel_position,F,l,0)
20393 OUIPU1 8;"$0!1U9??3"
20396 OUIPUI 8; "IIKI"
20399 ENTER 3;E
20102 IF [ THEN
20105 UfilJ .2
20108 GOTO 20393
20111 END If
20111 !
20117 OUTPUT 8;"$OH00200$Of110200" ! put 0.2 anps through the danple filanents to check the filanent flags
20120 UfHT .1
20123 !
20126 LOOP
20129 Barrel_po5ition=Barrel_position*l
20132 CfiLL Brl(Barre]_position,r,.09) ! Rotate barrel until get filanent contact
20135 EXIT IF FNFiltest(Nfils,F) OR (Barrcl.position-Default.barrel>70) I found filanent-assenbly
20138 [NO LOOP
20111 !
20111 IF Barrel_position-0efault_barrel)70 1HEN Befault.exit
20117 !
20150 Min_barrel=Barrel_position ! Hin_barrel is the position where contact is just Made (positive rotation direction!)
20153 REPEfiT
20156 8arrel_po5ition=Barrel_po5ition*l
20159 Barrel Jelta=Barrel_position"Oefault>rrel
20162 CBLL Brl(Barrel_position,F,.OS) i rotate in a positive direction until contact is lost
20165 UNTIL FNFiltest<Nfils,F)=Q OR BarrelJelta)70
20168 IF Barrcl.dclta>70 THEN
20171 Subflag=l
20171 PRINT USING "3/,3(K>,2/";Ci$a" OPEN CIRCUIT IN BflRRELI ",Barnuti," "aCn$&" (Is Filanent Supply lFNBl$("OH")aFNH$
20177 GOTO Defaultexit
20180 ENO IF
20183 !

	Hax_barrel=Barrel_position-l ! Max_barrel is the barrel-position where filanent contact is just lost (positive rotation')
	Barrel_position=(Hax_barrel*ttin_barrel)/2 

20192 IF flBS(Barrel_posO-Barrel_position»31 OR f1ax_barrel-f1in_barrel<9 THEN
20195 ! shift the default position if the "best" pos'n differs fron the default pos'n by nore than 35 units. 
20198 Default_exit:Barrel_position=Oefault_barrel ! default barrel-value
20501 Max_barrel=Bfirrel_positiont 8 ! default 'aboue' barrel-value
20501 Hin_barrel=Barrel_p05ition-8 ' default 'below' barrel-value
20507 PRINT FNB1$( U ***USIN6 OEFRULT BflRREL-URLUES»*«")a" (should check manually)"
20510 Subflag=2
20513 Beep(160 5 .05,.03,30)
20516 END IF
20519 !
20522 8arrel_posOrBarrel_position
20525 Barrel_position=(Carrel_position-70)K(Barrel_position>70)
20528 CULL Brl(Barrel_position,F,l) ! rotate barrel to the final position
20531 i
20531 REPEfiT
20537 CflLL Brl(Barrel_position*l,Fl,.09)
20510 Barrel_p05ition=Barrel_positior^ 1
20513 UNTIL Barrel_position=8arrel_posO
20516 ! 
20519 Found_sar,ple:PRINT[R IS CRT
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s CONTINUE to escape)."
20018 PRINT USING "K,/,K,/";"WST UILL THEN SERRCH THE ORTfi-OISK FOR flLL RUNS UITH THOSE CHfiRBCTCRS, YfiNO SHOU UHICH FILE-f< 
BERS THEY fiRE LISTED UNDER."
20021 PRINT USING "K,/,KYYQU CRN THEN USE THESE FILE-NIMRS TO flCCESS OflTfl-BLOCKS UHOSE OIRECTORY'Y'HflS BEEN OUCR-URITIEN." 
20021 INPUT S$ 
2002? IF S$="" THEN 19916 
20030 S$=UPC$<TRIM$<S$» 
20033 OISP
20C36 ON ERROR GOTO 20237 
20039 RSSIGN gPathl TO "RESULT:INTERNRL,1,1" 
20012 OUTPUT KBD;CHR$(255>&CHR$<75>; 
20015 ON ERROR GOTO Retrn 
20G1B FiH
20051 ON KEY 9 LRBEL " ESCflPE" GOTO 199% 
20051 FOR 1=1 TO 500 
20057 ENTER IPathl,I;N$El,10] 
20060 PRINT I;TflB(6);N$ 
20063 IF POS<UPC$(N$),S$) THEN 

IF FiH THEN FiH 
Fi2=I 

20072 ELSE 
20075 IF Fil THEN 
20078 FOR P=l+Printout TO 1 STEP -1

PRINTER IS Prtr(P)
PRINT USING "3/,2(U>,2(K),/Y'FOUNO RUN UITH "aCHR$(31)aS$aCHR$(31>a" IN FILES iF ,Fil,"TO ",Fi2

2008?
20090
20093
20096
20099
20102
20105
20108
20111
20111
2011?
20120
20123
20126
20129
20132
20135
20133
20111
20111
2011?
20150
20153
20156
20159
20162
20165
20168
20171
20171
20177
20180
20183
20186
20189

NEXT P
OIS? "CONTINUE OR QUIT SERRCHING FOR HORE
OFF KEY
ON KEY 0 LfiBEL " CONTINUE" GOTO 20108
ON KEY 1 LflBEL " QUIT" GOTO 19910
GOTO 20102
i
FiH
Fi2=0
OISP
OFF KEY
ON KEY 9 LflBEL " ESCfiPE" GOTO 19916
GOTO 20132

END IF
ENOIF

NEXT I
OFF ERROR
OFF KEY
OISP "HO SUCH RUN-NRHE EXISTS ON THE OISK. 00
OFF KEY
ON KEY 0 LR8EL " YES" GOTO 20009
ON KEY 1 LBBEL " NO" GOTO 20219
GOTO 20153
i
OFF KEY
ON KEY 9 LRBEL " ESCRPE" GOTO 19916
OUTPUT KBD;CHR$(255)aCHR$(75>;
ON ERROR GOTO 20231
RSSIGN IPathl TO "RESDIR:INTERNRL,1,1"
ON ERROR GOTO 2G195
FOR 1=1 TO 32

ENTER IPathl,I;Sanple,Date$,Na$,Fil,Fi2
FOR P=PrintoutH TO 1 STEP -1
PRINTER IS Prtr(P)
PRINT USING "8fl,20,5X,5fl,20,8X,12fl,8U(K>,

OU UfiNT TO TRY fiGRIN (Y/N)?"

",Sanple,"RUN» ",I,Oate$,"File 8s ",Fil," to ",Fi2,Na$ 

116



20552 OUTPUT 8;"$OP00200$OP10200" i put .2 anps through preheat filanents
20555 IttflGE /,3(K),15K,.3(1D,3K),/,3(K)
20558 PRINT USING 20555;"BflRREU ",Barnun," IN POSITION",Min_barrel,Barrel_position,Max_ban-e],"CONTflCT-UIOTH IS ",f1ax._barrel-Min_b
arrel," BRRREL-UNUS"
20561 IF Max_harrel-Min_barrel<15 THEN PRINT "(this afiount of contact is narginal take care)"
20561 CftLL Flag(Fil_flags(*),0)
2056? Zero_fils(Filaftent(*))
20570 TiMeOrTIMEORTE ! TineO is I of seconds since sanple was rotated into position 
inn? c|iprun | _ ......«__..._.._«..___..__.__.._.«.«._ ___.--_...._

20576 !
20579 !
20582 OEF FNDiff(Peakl,Peak2,Dark.«ar,INTEGER IJ,REflL Ions)
20585 ! uncertainty in beansize difference, fron resistor Si counting noise
20588 T=1/(1*I_H) ! integration tine in seconds
20591 RETURN 2.2*SG.R((2*Dark war+(Peakl+Peak2)/Ions)/T)

2059? !
20600 !
20603 Li«it:DEF FNLinit(K,ll,L2) ! (for FOCUS) Is value within focus-Unit bounds?
20606 RETURN <X<L1> OR <X)L2>
20603 FNENO! -       - --   . - ^- ...... .  ......... .....

20612 !
20615 !
20618 Fnst:DEF FNSt(H) ! Student's-! approxination (H-l d.f.) (fron Rndy Turek)
20621 RETURH 12.7*<H=2)*(N)2)*1.96*(H-1)/SQR((H-1> A 2-2.13*<H-1>+1.696)
2062UHEHO!                        

20627!
20630!
20633 Enter Jean 5 SUB Enter_bea«(REflL Counts,t1y,INTEGER L,I.!,Pr,OPTIOHflL REBL Uait,IHTEGER Oropouts,Bnc)
20635 ! get counts fron the 0(JI1 of the specroHeter, conuer! to Millivolts, protect against oversize beans
20639 OPTION BflSE 1
20612 COM /Specs/ «x(0:l),Ions,Ze(0:l),Hoise(0:l)
20515 COM /Daly/ INTEGER Mu,Daly,IW(0:3,2>E83,Oalv_ok(0:21),Ff$(0:l,2)E1]
20618 COM /Filawents/ Filafient<*),Fil$<*>,INTEGER Hfils,Filnun
20651 Bad_counts=0
20651 IF NPflR<8 THEN Turndoun_ok=l
2065? TF NPRR=8 THEN Turndown ok=NQT Bnc

20663 IF NPRR>5 THEN ! set integration tine a collector
20666 OUTPUT 8;Mn$(Hu,I_t)
20669 IF Uait THEN UfilT Uait
20672 END IF
20675 !

20581 OUTPUT 8;"$IDU" ! query DUH
20681 ENTER 8;Counts ! Counts per integration tine
2068? EXIT IF Bad_counts-3 OR Counts*(lH*<I.t=2»>(Ze(ftu)-150) ! guard against GPIO dropout?- don't accept any counts less than 15
0 below accepted zero
20690 8ad_counts=l+Bad_counts
20693 IF NPHR=7 THEN Dropouts=l+0ropouts
20696 END LOOP
20699 !
20702 fo=«1*I t"3)*Count5-Ze(rtu»/Hx(Mu) i nillivolts beac,

Check for oversize bean 050 nil on Daly or )10v on Cup). 
20711 Pr=l
20714 IF (Mu=0 flND Mud .EH) OR (Mu ffilO Mv<50) THEN SUBEHIT 
2071? i
20720 IF Mu=0 flNO MvM.EH THEN ! Faraday cup bea« nust be (10 v. 
20723 Pr=3
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20726 IF Turndoun_ok THEN ! If not called frm the BtIC, then
20729 ! reduce sawple-filanent current by 35!,
20732 F=Nfils*a>OWNOT L) ! but turn down the center-fil if on
20735 IF F=2 RNO Filanent(2)=0 THEN F=li Re-187 but a non-Re run.
20738 Target=.9?*Filafient(F) ! isn't any current in the sides, turn
20711 M$="$OMO$OM1" ! down the center filanent.
20711 OFF KEY
20717 OH KEY 9 LflBEL " ESCfiPE" GOTO 20819
20750 UHILE Filanent(F»Target
20753 OISP " BERIDlOu: REOUCIHG FILM-CURRENT BY II - ";Filanent(F),"<PRESS k9 TO ESCRPE)"
20755 OUTPUT 8 USING "1fl,1Z";Ff$(0,F),FHF(Fila«ent(F)-.OOl)
20759 Filanent(F)=Filancnt(F)-.001
20762 UfilT .02
20765 EHO UHILE
20768 OISP
20771 END IF
20771 ENO IF
20777 !
20780 IF Mu fiNO Mu>=50 THEN ! Oaly bean nust be (50 nU
20783 ! suitch fron Daly to Faraday cup, uait 6 seconds
20786 Hu=0
20789 Oaly_okaH
20732 Pr=2
20795 OUTPUT 8;to$(0,I_t)
20798 OISP USING V,KYBE»1 TOO INTENSE FOR DULY- NOU ON CUP (6 seconds before bean will reappear)"
20801 BeepdOO,. 03, .02,20)
20801 UflU 5.7
20807 01SP
20810 SUBEXIT
20813 EHO IF
20816 !
20819 SUBENO !    ~ ~    ............   ....-.    . 

20822! 
20825!
20828 ClocksetsSUB Clockset
20831 OH ERROR GOTO Badjate
20831 fi$=""

20837 OISP "Enter the current date, in the fomat "IDflTEKTIhEDflTE);
20810 IF NOT POS(Oate$,"1900") IHEH OISP " C¥NH$("CONTIHUE")a" if OK)";
20813 LIHPUT R$
20816 IF fi$="" THEN 20858
20819 SET TIHEDHTE OflTE<fl$)
20852 fi$=DRTE$(IIhEORTE)
20855 IF !JRL(B$[8]X1981 OR URL(R$C8]))2000 THEN Badjate 

	ON ERROR GOTO Bad_clock
6 1 04-""
1 n*~

	OISP "Enter the correct tine, in the fomat "aFNClock_12$(TIME$(TIMEORTE) x4" ["aFNH$("CONTINUE")&" if OKl n 
20857 LINPUT R$ 
20870 IF R$="" THEN SU8EHIT 
20873 C=POS(fl$,";") 
20876 R=POS(UPC$(R$),"R") 
20879 P=POS(UPC$(R$),"P") 
20882 H=URL(R$)
28885 IF C=0 OR (R=0 fiNO P=0) THEH 8ad_clock
20888 H=M2*(P RNO H012)-12*(fl RND H=12>
20891 H«UflL<fl$[l+C])
20891 IF H=21 fiNQ M THEN H=0
20897 SET HUE TI«E(UflL$(H)&":"&UflL$<H))
20900 OFF ERROR
20903 SUBEHIT
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I
20909 Badjiate: Clunk
20912 PRINT fl$;" isn't in the requested fornat. Please try again."
20915 GOTO 20831
20918 Bad.clock:Clunk
20921 PRINT R$;" isn't in the requested fornat. Please try again."
20921 GOTO 20861
7flQ?7 Ciiprfjn i  .. _., _«. ,_,»-.-.. _._ __- ...-_.__.
LUJLI jUDLHiJ ! '   -.v -

20930 !
20933 !
20936 Clunks SUB Clunk ! error-sound
20939 BEEP 220, .1
20912 BEEP 100,.2
20915 SU8ENO ! -    .-  .  ..-         - 

20918 !
20951 !
20951 Uhoop:$UB Uhoop ! up-beat sound indicating process finished
2095? OPTION BflSEl
20960 DIM TU2,2>
20963 OflTfi 211,325,107,188,570,730,900,980,1110,1380,1630,0
20966 MflT T= (.01)
20969 FOR 1=1 TO 12
20972 REflB T(I,1)
20975 NEXT I
20978 Beep<0,0,0,0,T<*»
20981 SU8ENO ! ----- - - -  -- --  - - ~ ~~.   --

20981 !
20987 !
20990 Superclunk:S'JB Superclunk ! sofiething-is-veru-wrong sound
20993 OPTION BRSE 1
20996 BIH T(11,2)
20999 HRT T= (.01)
21002 T(11,1H
21005 FOR J=0 TO 1
21008 FOR 1=1 TO 20
21011 T<I<20*J,1MOQQ-I*48
21011 HEHT I
2101? NEXT J
21020 Beep(Q,G,0,0,TOO)
21023 SUBENO ! .  .-     -   -      - .-

21026 !
21029 !
21032 Brl:SU8 BrKINTEGER Barrel_pos,REflL Flag,Uait,QPTIQNRL Display)
21035 ! rotate barrel to Barrel_pos, wait Uait seconds, then check filanent
21038 ! flags.
21011 l
21011 OfiTfl "(no filartents)","(single filawent)","(5ide-fila«ents only)","(triple filanent)"
21017 DIM F$(3)C213
21050 REBO F*(«)
21053 OUTPUT 8 USING "1R,1Z"?"$OBB",Barrel_pos
21056 UfilT Uait
21059 IF Flag)=D THEN ! query filanent-flags if Flag variable not nega-tiue
21062 OUTPUT 8; H$OMUO:2B"
21065 OUTPUT 8; U$IHU"
21068 ENTER 8;Flag
21071 IF NPfiRd THEN OISP "BflRREL:";Barrel_pos;TflB(2fl>;F$(Flag)
21071 ENO IF
71 ft*1 ") iiuif

21083 !
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21086 Resbar:SUB Resbar ! res-et barrel to nicroswitch (old US routine?)
21089 OUIPU! 8;"$OnOOOOO$OH10000$OPOOOOO$OP10000" ! turn off all fils
21Q92 OISP CHR$(130);"RESETTING BflRREL";CHR$<128>
21095 OUIPUI 8;"$OHUO?:8"
21098 REPEfiT
21101 OUTPUT 8;"$OBB800Q"
21101 uen i
2110? OUTPUT :
21110 OUTPUT !
21113 UflIT .1
21116 OUTPUT 8; u $Ifol u
21119 ENTER 8;Barrel_stopped
21122 UNTIL Barrel.stopped
21125 DISP
21128 SUBEHD! --     --  -           

21131 !
21131 !
21137 Zero_fil5:SUB ZeroJils(Filanent(*» ! zero all filanent currents
21110 OUTPUT B;"$QHOOOQO$QmOOOO$OPOOGOO$OPlQOOO"
21113 MflT Filanent= (0)
211%SUBENB!     ."        -    -  »-". 

21119 !
21152 !.
21155 Parse=SUB Parse(Input_string$,Nufieric_ualue(*),Ninputs)
21158 ! parse a string to get embedded numeric ualues, separated by connas
21161 MflT HiKeric_ualue= (0)
21161 Coma=l
21167 Ninput5=fl
21170 OH ERROR GOTO Done
21173 UHILE Coma/0
21176 Huneric_ualue(l+Hinput5)=UflL(Input_string$)
21179 Ninputs=l+Hinputs
21182 Cofltta=POS<Input_string$,",">
21185 Input_strirtg$=Input_5tring$[l*Coma3
21188 END UHILE
21191 !
21191 Oone:5UBENO !         " -«           -

21197 i
21200 I
21203 Key«enu:SUB Keynenu(R$<*)>
21206 ! Puts a relatively detailed explanation of the sof'tkey functions on the CRT
21209 OPTION BRSE 1
21212 OUTPUT KBD;CHR$(255>aCHR$(75>;
21215 PRIHT TRBXY(1,8);"K[YI";TRB(16);"FUHCTIOH"
21218 PRIHT
21221 FOR 1=1 TO 10
21221 IF R$(I)<>"" THEN PRIHT TflB(4>;H;TRB<7>;"  M ;TflB(ll);R$(I)
2)22? NEXT I

21233!
212361
21239 Kybrd:SUB Kybrd(Kybrd$,K,OPTIOHfiL Key$) ! Retrieve keystroke fro« KBD$ buffer
21212 K$tUHybrd$
21215 HUH(K$C1,1])
21218 IF K=255 THEN K=HUR(K$C2,2])-256 ! second byte of non-BSCII keys
21251 IF K=-l THEN HUH(K$C3,3])-512 ! third byte of non-flSCII keys
21251 IF HPflR=3 THEH Key$=CHR$(K)
21257 SUBENO! -     "  -         -  .

21260! 
21263!
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21266 Ycs:OEF FHYesdnputS)
212G9! return 1 for input of V, 0 for H, -1 for space, -2 for any other input
21272! ~ looks at only first character of input -
21275 DIM Tenp$El]
21278 Tenp»Cl,l]=UPC*(TRIM$(Input$))
21281 IF Ienp$="Y" THEN RETURN 1
21281 IF Tenp$=T THEN RETURN 0
21287 IF Temp$=" " THEH RETURH -1
21290 RETURH -2
21293 FNENO! ---      "    - -  -   -  - 

21296!
21299!
21302 Forn:SUB Forn(Prowpt$<*),Re5ponse$(*),05e<#),Range(*),Nchoices,Firstchoicc,Escape,OPTIONftL Helpsub)
21305 ! 2/28/81
21308 ! General-purpose Fare fill-out screen.
21311 ! The Pronpt$ array contains the prompts or labels of the parameters,
21311 ! the Response! array as passed to the subprogram contains the default
21317 ! responses, and returns any changed responses.
21320 i The Use array deternines whether a given parameter can be accessed and
21323 ! changed.
21326 ! The Range array contains the ninimm & naxinun permissible values for a
21329 ! parameter (0,0 for any range,-1,-1 for any string, -2,-2 for V/H).
21332 ! Parameters whose values must be freshly entered must be indicated with a
21335 I passed response of "??".
21338 ! Prompt! and Response! must be dimensioned for string-lengths of 36 & 37-50.
21311 ! No more than 15 choices can fit on the screen at one time.
21311 ! The cursor is controlled by either the KHOB, by CONTINUE (increment para«eter)/CONTRQL CONTINUE
21317 ! (decrement parameter) or by the UP/OOliN arrows.
21350 DIM fl$E50],B$E383,C$E50]
21353 COM /Keyboard/ Cn$,Ci$,Cb$,Cu$,Q$,Clear$
21356 Escape=0
21359 B$=RPT$(" ",38)
21362 C$=RPT$(" ",50)
21365 0$=Ci$a" "&Cn$
21368 OFF KEY
21371 Begin:CONTROL 1,1",0 ! HOME key
21371 CONTROL KBD:1 ! put CflPS LOCK on
2137? Capslock=l
21380 OUTPUT KBO;Clear$;
21383 PRINT TBB(3);FHUn$("PflRflf1ETER");TBB<13);FNUn$("RESPONSE u )
21386 FOR 1=1 TO Hchoices
21389 PRINT TRBWlJ'2);Profipt$d);TftBtt2>;Response$d>
21392 HEX! I
21395 PRINT TflBXY(1,18);"Use fiRROUS, (CTRL) CONTINUE or KNOB to move cursor";
21398 IF NPRR<8 THEH PRINT " to different parameters."
21101 IF NPfiR=8 THEN PRINT ", CTRL-H(elp) for help."
21101 IF NOT Helped THEH
21107 FOR P=Firstchoice TO Nchoices
21110 IF Use(P) THEN 21116
21113 NEXT P
21116 Np=P! "new" parameter!
21119 END IF
21122 Helped=0
21125 !
21128 Change_parafts:IF Np)Nchoices THEN Np=l
21131 IF Np<l THEN Np=Nchoices
21131 IF Use(Np)=13 THEN ! goto next param if on a forbidden one
21137 Hp*Np+(Np>FHNp<P>
21110 GOTO 21128
21113 END IF
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21116 PRINT Tf«12,P*2>;B$ ! blank out response area
21119 PRINT TflBXYa,P*2>;Pronpt$<P>;TflB<12>;Response*<P>El,3BJ ! restore display-format for previous parameter
21152 LHEN(Pronpt$<Np)) ! for adding pointer-dashes
21155 PRINT TflBHY(2>Li,Np+2>;RPT$< n-",38-Ll> ! add dash-pointer
21158 Inuerse:PRINT TfiBXY(1l,Hpt2);FNH$(Response$(Np)Cl,37]> ! print response to be changed in inuerse uidec
21161 !
21161 OISP " ENTER new ualue (press EXECUTE uhen all paraneters defined, k9 to escape)"
21167 J=0 ! counter for position in response-string
21170 R$=ResponseS(Hp)
21173 Get_keystroke:ON KBB fill GOTO 2] 509
21176 ON KNOB .05 GOTO 21185
21179 GOTO 21179
21182 !
21185 IF KNOBX>0 THEN
21W8 OH KNOB .1 GOSUB Retrn ! dunny
21191 GOTO 21551
21151 ELSE
2119? ON KNOB .1 GOSUB Retrn ! dunny
21500 GOTO Z1575
21503 END IF
21506 !
21509 CflLL Kybrd<KBD$,K)
21512 ON KBD fiLL GOSUB Retrn i dumy
21515!
21518 SELECT K
21521 CfiSE -199 ! k9 key pressed - escape.
21521 Escape*!
21527 OUTPUT KBD;Clear$;
21530 GOTO 21962
21533 CfiSE -187 ! ENTER key pressed
2J536 Exec=0
21539 GOTO 21770
21512 CRSE -168 ! EHECUTE key pressed
21515 Exec=l
21518 GOTO 21770
2)551 CflSE -189,-170 ! CONTINUE or BOUN-RRROU key pressed
21551 P=Np
21557 REPEfil
21560 Np=Nptl
21563 IF Np)Hchoices THEN Hp=l
21566 UNTIL Use(Np)
21569 GOTO Change_parans
21572 CRSE -1,-162 ! CONTROL-CONTINUE or UP-fiRROU keys pressed
21575 P=Kp
21578 REPEflT
21581 Np=Np-l
21581 IF Np(l THEN Np=Nchoices ! wraparound
21587 UNTIL Use(Np)
21590 GOTO Change_para«s
21593 CflSE -211 ! DEL CHR
21596 IF JH fiND J{LEN(TRIM$<fi$)) THEN
21599 fl$[J+l]=fl$CJ+2]&" "
21602 PRINT TflBXY(120,Npt2);Ci*afl$CJtl,Jtl]aCn«lfl$EJt2,36]
21605 ENO IF
21608 GOTO Get.keystroke
21611 CfiSE -196,-191 ! Rt arrow or Lft arrow pressed- iioue cursor indicating position in response-string
21611 IF J=0 THEN 21167
2161? J=M95*K
21620 IF J<0 THEN J=0
21623 IF J)31 THEN J=31
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21626 PRIKI TfieXY(12,Np*2>«,J3aCi$afi$EM,MlCn$aMit2,3&] ! «oue the cursor
21629 GOTO Get.keystroke
21632 CfiSE -221 ! CLR IN key pressed- clear the response area
21635 PRINT TRBW(12,Npt2):CHR$<l27>aRPT$<" ",38)&Cn$
21638 GOTO 21167
21611 CfiSE -176 ! PflUSE key
21614 PfiUSE
21617 CflSE -177 ! dunp-alpha key pressed
21650 DUMP flLPHfi
21653 GOTO Getjeystroke
21656 CfiSE -171 ! CfiPS LOCK key pressed
21659 Capslock'HOT Capslock
21662 COHTROL KBD;Capslock
21665 BEEP 30Qt3QO*Capslock,.1
21668 GOTO Get.keystroke
21671 CfiSE 8,15,31 ! CTL-H, CTL-/, CTL-?
21671 IF NPfiR=8 THEN
21677 SELECT Helpsub
21680 CfiSE 1
21683 «anualJielp<Np)
21686 CfiSE 2
21689 FractJelp(Hp)
21692 CfiSE 3
21695 (1agscan_help
21658 EHO SELECT
21701 Helped=l
21701 P=Np
21707 GOTO Begin
21710 ELSE
21713 CflLL Clunk
21716 GOTO Get.keystroke
21719 EHO IF
21722 CfiSE (32,)126 ! invalid key
21725 Clunk
21728 GOTO GeUeystroke
21731 CflSE ELSE
21731 !
21737 J=J*1 ! increnent string-position
21710 IF J>50 THEH HO
21713 fi$EJ,JKHR$(K> ! define this character of the response-string
21716 IF J=l THEH
21719 PRINT TfiBXY(1l,Np*2>;RPT$( n ",10) ! clear response area
21752 R$=CHR$(K>aC$[l,193
21755 EHO IF
21758 IF J<38 THEH PRIHT TflBXY(1ltJ,Hpt2);R$[J,J]&Ci$afl$EJ+l,Jtl]aCn$ ! print the new character in the reponse area, followed by 
a cursor

21761 GOTO GeUeystroke
21761 EHO SELECT 
21767!
21770 Response$(Hp)=TRII1$(fi$)
21773 P=Np
21776 Hufieric=0
21779 OH ERROR GOTO 21791
21782 Ualue =UfiL(RespQnse$(P)) ! if no error, string is a ualid nuciber
21785 OFF ERROR
21788 Hufieric=l
21791 Rl=Range(P,D ! nininuo allowable nuneric response
21791 R2=Range(P,2) ! naxinun "
2179? IF Rl=-l flHO R2=-l THEN 21857 ! String response OK
21800 IF Rl=-2 fiNO R2=-2 THEH ! nust be Y/H
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21803 B=FNVes(Response$(P))
21806 IF BOl flHO flOO THEN
21809 OISP FHH$("i1UST EHIER")aFNBl$("Y")aFHH$("OR")aFH81$("H")8,FHH$("FOR IHIS PfiRRHETER")
21812 GOIO Clunkout
21815 ELSE
21818 GOIO 21857
21821 ENO IF
21821 END IF
2182? IF HOI Nuneric IHEH
21830 OISP FHHIC'YOO HUST ENTER fl HOMERIC RESPOHSE 10 IHIS PfiRRMETER")
21833 GOIO Clunkout
21836 EHO IF
21839 IF R100 OR R200 IHEH
21812 IF Ualue<Rl OR Ualue)R2 IHEH
21815 OISP FNH$(URL$CUalue>a" IS HOT UITHIH THE BCCEPTRBLE RRHGE ("aUflL$(Rl)&" - "&UflL$(R2)a") TFOR THIS PRRRMETER")
21818 GOTO Clunkout
21851 END IF
21851 [HO IF
2185? IF Exec THEH Oone
21860 !
21863 !Special lines to handle spike-query input fro« first HRNDfiT torn.
21866 IF HPfiH THEH
21869 IF Helpsub=2 RHO P=3 BHO Response$<P)="?" IHEH
21872 Uhichspike(0,Q,0) ! show user which spikes are defined
21875 Response$(P)="0"
21878 Helped=l
21881 P=Np
21881 GOIO Begin
2188? EHO IF
21890 EHDIF
21893 !
21896 PRIHT TRBXY(42,Pi2);B$
21899 Hp=P+l
21902 BEEP 660, .06
21905 GOTO Change_parans
21908!
21911 Oone:FOR 1=1 TO Hchoices
21911 IF Respon5e$(I)[l,2]="??" THEH Incomplete
21917 HEHT I
21920 OUTPUT KBO;Clear$;
21923 SUBEXIT
21926!
21929 Inconplete:! Check for undefined but essential paraneters
21932 OISP FHH$("SORRY- YOU MUST EHTER fl UfiLUE FOR EUERY ")&FHBl$<"?? H )&FHH$<"PflRmETER.")
21935 Clunk
21938 UflIT 2.5
21911 Hp=I
21911 GOTO Change_parans
21917 Retrn:RETURH
21950 Clunkout:Clunk
21953 yfilT 3
21956 Response$(P)="??T
21959 GOIO Inuerse
21962 SUBEHO!     ...---  .  -   -«-  --  - - -  - -

21965 !
21968 !
21971 HbanSUB MbardWiOO,INTEGER 8arrel_position,BarreljosO,Hin_barrel,Max_barreI,I_t) ! nanual barrel-rotation
21971 OUTPUT KBO;CHR$(255)aCHR$(75);
2197? PRIHI Tfi8HY(l,1);"USE KHOB OR BRROUS TO ROIflTE BRRREL."
21980 PRIHT TRBXY<i,6);"TO ROTfllE BEYOHD LIHITS OF FILBHEHT-COHTfiCTS, PRESS THE "aFHH$("SHIFT")a" KEY BLSO."
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21983 FOR 1=0 10 19
21986 OH KEV I LflBEL "" CflLL Clunk
21989 NEXT I
21992 OH KEY 9 LfiBEL " ESCflPE" 60TO Exit
21995 R=KN08X
21998 OUIPUT 8;Mn$<2*Mu,I_t>
22001 OISP "BflRREL: ";Barrel_position
22001 OH KHBB .1 GOIO 22016
2200? OH KBD GOIO 22010
22010 GOIO 22010
22013 I
22016 STRTUS 2,10;L
22019 Linit.=(L()l)
22022 IF KHOBXM) IHEH
22025 GOSUB Increnent
22028 ELSE
22031 GOSUB Decrement
22031 END IF
22037 !
22010 Mil Kybrd(KBO$,K>
22013 IF K=-176 IHEH Pfll'SE
22016 Incr=(K=-185 OR K=-169 OR K-162 OR K=~191>
22019 Oecr=(K=-l81 OR K=-172 OR K=-196 OR K=-170>
22052 IF Incr=0 BND Oecr=0 THEH 22010
22055 !
22058 LirdHK-162 OR K=-170 OR K=-196 OR K-191)
22061 IF Incr THEN GQSUB Increnent
22061 IF Deer IHEH GOSUB Decrement
2206? GOIO 22010
22070 !
22073 Increment:IF (Linit flHO Barrel_position)=ftax_barrel-3) OR (HOT Unit RHD Barrel_position>2900) THEH
22076 BEEP 1000,.05
22079 GOTO 22097
22082 ELSE
22085 Barrel_position=Barrel_po5ition+l
22088 CflLL BrKBarrel.position, -1,0,0)
22091 DISP "BRRREL: H ;Barrcl_position
22091 END IF
22097 RETORH
22100 !
22103 Oecrenent:IF (Unit RND Barrel_position(=Hin>rrel+3> OR (HOI Linit flHO Barrel_position=0) THEH
22106 BEEP 100, .05
22109 GOIO 2212?
22112 ELSE
22115 Barrel_position=Barrel_positiorrl
22118 CflLL Brl(Barrel_position,-l,0,0)
22121 OISP "BflRRCL: ";Barrel_position
22121 EHO IF
22127 REIORH
22130 !
22133 Exit:OFF KBD
2213& OFF KHOB
22139 OUTPUT 8;Hn$(Mu,I_t)
22112 OUTPUT KBD;CHR$(255)aCHR$(?5);
22115 SUBEHD!         --  -  -   --            

22118!
22151!
22151 Filanentknob:SUB Filancntknob(Stripchart,Loyion,IineO,Collector$(*),IHTEGER I_t,L,Isotope)
22157! hanually change filanent-currents, using knob or keyboard-keys
7^1 fn fiPTrnw Pfl^r 1LLWU U! i lUn DnoL 1
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22163 CON /Specs/ Mx(0:l),Ions,Ze(0:l>,Hoise(0:l) 
22166 COM /Filanents/ Filartent<*),Filf<«),INTEGER Nfils.Filnun 
22169 COM /Daly/ IHIEGER Nu,Oaly,Hfi$(0:3,2)[83,Daly_ok(0:21),Ff$(0-.l,2>[1] 
22172 COH /Keyboard/ Cn$,Ci$,Cb$,Cu$,Q$,Clear$ 
22175 REBL Flag(2),0kd) 
22178 INTEGER Pi- 
22181 OFFKEV 
22181 I=Oaly_ok(L) 
2218? flfil Ok= (1) 
22190 flfll Dalyj)k= (0) 
22193 Qaly_ok(LH*Nu 
22196 OUIPUI KBD;Clear$; 
22199 R=KNOBX 
22202 !
22205 I put .2 anps through any fils with (.la 8, check filanent-flags
22208 FOR 1=0 10 1
22211 FOR H 10 2
22211 IF Filafient<I*2*HX.l THEN OUIPUI 8;Ff$(I,J),200
22217 NEXT J
22220 NEXT I
22223 CRLL Flag(Flag(*),f1u,D
22226 FOR 1=1 10 1 ! re-zero fil-currents if necessary
22229 IF FilanentdX.l IHEH OUTPUT 8;Ff$(I>2,l+<I=2 OR H)),0
22232 HEHI I
22235 OUIPUI B;to$<ttu,I_t>
22238 IF FlagUH OR FlagtlH THEN Ok(l)=0
22211 IF Flag(l)<2 OR Nfils=l IHEH Ok(2)=0
22211 IF (Flag(2X>l flHD Flag(2)<)3) IHEH Ok(3)=0
22217 IF Flag(2)(2 THEN Qk<1)=0
22250 IF Filanentd».l 9HQ (Flag(2)<2) THEN Ok(1)=0
22253 !
22256 IF SUH<Ok>=0 IHEH ! no filanent contacts at all
22259 PRINT USING "18/,6F,,K,6/";FNH$(WT CHflHGE FILHHEKT CURRENT- NO UflLIO FILRHENI COHIftCIS")
22262 Clunk
22265 lifil! 2
22268 SU8EHIT
22271 END IF
22271 !
22277 IF NOT Stripchart IHEN
22280 PRINT TBBXY(H,10);'Ose "5FHH$("KN08")a" to change filanent-currents.'
22283 FOR 1=1 10 1
22286 IF Okd) THEN PRINT TBB}W<l1t<M>*l7,l1>;FNH$<VaUflL$<I>>
22289 NEXT I
22292 IF Okd) IHEH PRIHT TRBXY(10,15);"CEHTER-SHMPLE"
22295 IF Ok(2> THEN PRIHI TBBXV(27,15);"SIBE-S»1PLE"
22298 IF Ok(3) IHEN PRINT TflBHV(11,l5);"CENIER-PREHEflT"
22301 IF Ok<4> THEN PR.INT TBBXl/(61,15>;"SIBE-PREHEflT"
22301 GRfiPHICS OFF
22307 END IF
22310 FOR 1=0 TO 19
22313 ON KEY I CULL Clunk
22316 NEXT I
22319 IF SUtKOkM RtiO Okd) THEN ON KEY 1 LflBEL "CEHIER-SfiHPLE" GOSUB 22103
22322 IF Ok(2) IHEN ON KEY 2 LflBEL "SIDE-SfiflPLE" GOSUB 22109
22325 IF NOT Stripchart THEN
22328 IF Ok(3) IHEN OH KEY 3 LfiBEL "CENTER-PREHEfll" GOSUB 22115
22331 IF Okd) IHEN ON KEY 1 LfiBEL "SIQE-PREHCfl!" GOSOB 22121
22331 END IF
22337 OH KEY 9 LflBEL " ESCflPE" GOTO Exit
22310 GOSUB Qispcurrs
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22313
2231S 
22319 
22352 
22355

22361
22364 
2236? 
22370 
22373 
22376 
22379

22388 
22391 
22391 
22397 
22100 
22103 
22106 
22109 
22112 
22115 
22118 
22121 
22121 
2212? 
22130 
22133 
22136 
22139 
22112 
22H5 
22118 
22151 
22151 
22157 
22%0 
22163 
22%6 
22169 
22172 
22175 
22178 
22181 
22181 
2218? 
22190 
22193 
22196 
22199 
22502 
22505 
22508 
22511 
22511 
22517 
22520

Enter_beafi(Counts,Mv,L,2,Pr) 
URII .1
OH CYCLE .195 GOSUB Query.beai 
OH KNOB .18 GOSUB Knob.change 
OH KBO GOSUB Keyboard
6010 22361 

!
Query_bea(i:Enter_beafi(Counts,!1u,L,2,Pr)
IF Pr>l THEN Exit
T=(TIt1EOflTE-TineO)/60
IF Stripchart THEN 

IF HOT Lognon THEN ORfiU T,Mu 
IF Lognon THEN GRflU I,LGT(BBS(Hu+(HOT

ELSE
IHflGC 10X," ftUVi,L" H ,3X,K 
OISP USING 22388;Isotope,OROUNO(t1u,1)

ENOIF

Filnun=l
GOTO Changejilnun
Filnufi=2
GOTO Change_filnun
Filnu«=3
GOTO Change_filnun
Filnurrl
!

CtiangeJ ilnun:BEEP 110, .1 
Oispcurrs:IF HOT Stripchart THEN 

FOR 1=1 TO 1 
IF Ok(I) THEN

U$=CHR$(128KFilnun=I))ft" "aUflL$(Filanent(I»& B !Cn$ 
PRINT TflBXY(12+0*(ril»ent<I)=0)t(I-l)*17,16);U$aRPT$(" ",10-LEH(U$» 

ENO IF 
NEXT I 

ELSE
IHfiGE " FILflHENT-KNOB ",5H,K," CENTER-FIL: ",H,D.3D,5H," ',K,* ",5X,K,"SIOE-FIL: ",X,D.30,1X,K 
DISP USING 22151;CHR$(l28^3*(Filnufi=l)),Filafient(l),Isotope,CHR$(l28^*(Filnun=2)),Filanent(2),Collector$(Mu) 

EHOIF 
Curr=Filafient(Filnim)

KcyboardsCflLL Kybrd(KBO$,K) 
SELECT K 
C9SE -162,13

Change=.01
GOTO Change_current 

CRSE -170,15
Change=-.01
GOTO Change_current 

CRSE -176
PflOSE 

CRSE ELSE
Clunk

up-arrou or plus key pressed 

down-arrow or Minus key pressed 

PfiUSE key pressed

END SELECT
!

Knob_change:Change«INT(1000.*KNOBX/2900)/1000
Change_current:Curr=Filanent(Fiinu«)-i-Change
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22523 SELECT Curr
22526 CfiSE <0
22529 Curr=Q
22532 BEEP 10Q, .05
22535 CflSE >7
22538 Curr=7
22511 BEEP 2000, .05
22511 ENC SELECT
22517 Filafient(Filnun)=Curr
22550 GOSUB Dispcurrs
22553 P=(Filnun>2> !
22556 OUTPUT 8 USING "ie,1Z";Ff$(P,l*<Filnufi=2 OR FilnwH)),FNF(Curr>
22559 RETURN
22562!
22565 Exit:OFF CYCLE
22568 OFF KNOB
22571 OFF KBD
22571 OUTPUT KBD;CHR$(255>aCHR*<75>;
22577 SUBEND! -     -        .-..  ..    

22580! 
22583! 
22586 RutofoiwSUB Buto_forn(Run,Std,Escape,Stduar(*),Saflple.naiel(*),Std_nane$<*),Stdtype$(*),Checked.els,Elertent$(*),INTEGER Std.i
5Q(*»

22589 OPTION BRSE 1
22592 COH /Keyboard/ Cn$,Ci$,Cb$,Cu$,Q;$,Clear$
22595 COH /flutojoml/ Lastresponse$(*),Nresp(*),Last_runtvpe$,Hor«al(*),Respon5e$(*),Proflpt$(*)
22598 CON /fiuto_fom2/ SpikeJNTEGER Iso(*),Niso,Rf,f1agnet(*)
22601! Uariables 1 thru 27 are the usual run/std uariables, uariables -3 thru 0 are the barrel!, run-type, isotopes, 8, sample nane.
22601! fill uariables but -2 and 0 fiust be numeric.
22607! Uariable -1 (isotopes) regains a string which ciust contain the isotopes, separated by comas.
22610!
22613 I The Pronptl array contains the pronpts or labels of the paracieters,
22616 ! the Response$ array as passed to the subprogram contains the default
22619 ! responses, and returns any changed responses.
22622 ! The Use array determines whether a giuen parameter can be accessed and
22625 ! changed.
22628 ! Parameters whose ualues Must be freshly entered ciust be indicated with a
22631 ! passed response of "??".
22631 ! Noue cursor with either KNOB, CONTINUE, or CONTROL-CONTINUE, or UP/OOUN arrows.
22637 ! Use right* or left-arrows to fioue cursor within a response, use the
22610 ! CLR LN key to blank-out a response.
22613 !
22616 OFF KEY
22619 Hot_copied=l
22652 Did R$C50],C(-3:0,2),Lr(-3:0),D(-3:0),Oisp$C86],R*ClO],Hu$(0:21)E6],S$ClO],Isot(8),P$E50],RuntypelC8],Hcoef<3)
22655 INTEGER Co(fl:l),Peak_inter,fls,Use(-4:27),S_iso(3),Sref
22658 HfiT Use= (1)
22661 UseHH
22661 FOR 1=2 TO 1 ! don't access cf-only parans if a single-fil run
22667 IF Response$(l)="l" THEN Use(I)=0
22670 NEXT I
22673 !
22676 OfiTR 17,1,11,2,17,2,11,3 I colunns, rous for response of parans -3 to 0
22679 ORTfl 1,12,31,50 ! lengths of reponse-strings for parans -3 to 0
22682 ORTfi 38,1,38,1 ! colunns for protipts of parans -3 to 0
22685!
22688 OflTfl RUHt,BRRRELt,ELEhEHT ....,ISOTOPES,SRHPLE NflHE
22691 OfiTfi STO-RUNI,"",ELEMENT,ISOTOPES,STD-RUN NRHE
22691- OfiTR SIHGLE(l) - TRIPLE(3),FOCUSIHG ISOTOPE (CF),CENTER-FIL BEflfl (U),IHITIfiL CF (aups)
2269? OflTfl"BBLY ENB6LE (0,1,2)",CURRENT-1 (anps),RflTE-l <nR/SEC),URIT-l (nin.),CURRENT-2 (anps),RflTE-2 (nR/sec)
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22700 Dfilfi URIT-2 <nin.),DRTR-URIT (nin.),RBORT CURRENT (anps)
22703 DRTR HIN. BERH (u),f1RX. BERN <u),BEFRULT CURR <anps),BEFRULT BERK (u>
22706 Ofilfl FIL. IHCR/BLOCK (anps),HIH« BLOCKS,NRXf BLOCKS,HRX SIGtlRHERNtt), »SETS/BLOCK,HRX. GRQU1H «/mnute),PREH£RT CF (anps),PR
EHERT SF (anp5>,NQRHSPIKEI
22709!
22712 REflO C(*),Lr(*),D<*)
22715 IF Std IHEN
2271B RESTORE 22601
22721 LKOHO
22721 ELSE
22727 RESIORE 226B8
22730 EHO IF
22733 FOR IM 10 0
22736 REBB Prooptld)
22739 NEXT I
22712 RESTORE 22691
22715 FOR 1=1 10 26
22718 RERO ProwptSd)
22751 NEXT I
22751!
22757 IF Lastresponse$(l><>" THEN
227GQ MRT Re5ponse$= LastresponseS
22763 ELSE

22769 RESIORE 22766
22772 RERD Response$(*)
22775 EHO IF
22778 IF HOT Std THEN
22781 Re5ponse$H)=URL$<Run>
22781 ELSE
22787 Use(-3)=0
22790 Response$( -3)=""
22793 EHO IF
22796 Oisp$='ENTER value (EXECUTE when done, kO to escape. KHOB, (CTRDCOHTIHUE noyes cursor)"
22799 COHIROL 1,1;Q ! HOME key
22802 Capslock=l
22805 CONTROL KBD;Capslock ! CBPS LOCK on
22808 BeginsOUTPUT KBO;Clear$;
22811!
22811! print the prompts & responses for the runt, barrel!, run-type, isotopes, and sanple-nane
22817 PRIHI TBBXY(l,l);Pronpt$(-1);TRB(LEH(Pronpt$(- il))^);FNH$(UfiL$(Run));TfiB(10);Pronpt$(-3);TfiB(50);Re5por,5e$(---3}
22820 PRIHI TRBXY(l,2);Pronpt$(-2);TRB(l4>;Response$(-2);TRB(38);Pronpt$(-l);TRB(18>;Rcsponse$(-l)
22823 PRINT TfiBXY(l,3);Pronpt$(0);TRB(11);Response$(0)

22829! print the pronpts & reponses for the 26 run /std uariables, in 2 colanns
22832 FOR 1=1 TO 13
22835 FOR J=0 10 1
22838 IF Response$(lX>T OR J OR <I<2 OR !>1) THEN
22811 Col=l<J*39
22841 Row=M
2281? Paran=I+J*13
22850 PRINT TRBXY(Col,Rou)',Proflpt$(Paran>;TRB<21*Col);Response$(Paran)
22853 END IF
22856 HEX! J
22859 NEXT I

22855 IF HOT Std RHO Hot_copied=0 IHEH
22868 P=0
22871 Hp=0
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22871 ELSE
2287? IF HOI Redo_screen THEN
22880 FOR P=~1*Std TO 26! mist start on an allowed paraneter
22883 IF Use(P) IHEH 22889
22886 NEXT P
22889 Hp=P
22892 END IF
22895 END IF
22898 Redo_screen=0
22901 !
22901!   -   -  - -   ~~..... ......... -   _   ....

2290? Changejaranss! nave cursor, dashes, ft inverse-video to next parameter
22910 OISP Oispl
22913 PRIHT TflBHY(8,18>;"<« for help with a parameter, press CTRL-H(elp) )))"
22916 IF P<1 THEH
22919 Last_resp_len=Lr(P)
22922 Lastjronptcol=D(P)
22925 Last_respcol=C(P,l>
22920 Last_rou=C<P,2>
22931 ELSE
22931 Last_resp_len=12
2293? last_pronptcol*l*39*(P>13>
22910 Last_respcol=21+39»(P>l3>
22913 Last_rou=ptH3*(P>13)
22916 EHO IF
22919 I
22952 IF Hp<l THEH
22955 Resp_len=Lr(Np)
22958 Pronptcol=0(Np)
22961 NrcoKCNp,!)
22961 Row=C(Hp,2)
22967 ELSE
22970 Respjerrl2
22973 Prmptcol=l*39»<Np>13>
22976 Nrcol=21+39*(Np>13)
22979 Rou=HpH-13*(Np>13)
22982 EHO IF
22985!
22988 IF Np=-2 THEN ! run-type or std-run type; show detailed pronpt
22991 PRIHT T8BHY(1,3);RPT$(" ",80)
22991 IF HOT Std THEH
22997 PRINT TflBXY(l,3);"(e.g. "&FHH$("Sr">lM . To use std runs, enclose std-runlt in asterisks, e.g. B&FHK$('I*12* n )a")"
23000 ELSE
23003 PRIHT TRBKY(l,3);"(nust natch an elenent defined on the DRIP, disk)"
23006 EHO IF
23009 EHD IF
23012 IF Use(P) THEN
23015 PRIHT TflBXY(Last_rcspcol,La5t_row);RPT$(" ",Last_respJen*D! blank out response area
23018 PRIHT TflBXY<La5t_prmptcol,Last_rou);Pronpt$(P);Tflfi(Last_respcoM);Re5ponsc$(P)! restore display fornat for preuious paraf!
eter (renoye dash-pointer)
23021 IF P=-2 RNO HpO-2 THEN ! run-type parameter; restore HfinE line
23021 PRINT TfiBXY(l,3);RPTt<" ",80)
2302? PRINT TflBXY(l,3);Prmpt$(0);TflB(l1);Response$(0)
23030 END IF
23033 END IF
23036 Ll=LEH(Pronpt$(Np))
23039 IF Np)0 THEN PRINT TflBXY(Pronptcol*l+Ll,RoM);RPT«("-",22-Ll) ! add dash-pointer
23012 PRINT TflBXY(Hrcol,Rou>;FNBl$<Respori5c$(Np)Cl,Resp_len-l]) ! print new response to be changed in flashing inverse uideo
23015 !
23018 Startj-esponse:J=0 ! counter for position in response-string
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23051 fi$=RPT$<" ",Resp_len>
23051 Get_kcystroke:OH KBO RLL 6010 23090
23057 OH KNOB .0? 6010 23066

23063 !
230C6 IF KNOBX>0 THEN
23065 OH KHOB 1 GOSUB Retrn ! to disable knob uhile processing knob-rotation
23072 GOTO hovecur5or_down
23075 ELSE
23078 OH KHOB 1 GOSUB Retrn i ditto
23081 GOTO Movecur5or_up
23081 [NO If
23087 !
23090 CflLL Kybrd(KBO$,K)
23093 OH KBO fill GGSUB Retrn ! disable liue keyboard uhile processing keystroke
23096!
23099 SELECT K
23102 CfiSE -199 ! k9 key pressed, so escape
23105 Escape*!
23108 OUTPUT KBD;Clear$;
23111 SUBEXIT
23111 CfiSE 487 ! EHTER key pressed
23117 Exec=0
23120 GOTO Checkj-esponse
23123 CRSC -168 ' EXECUTE key pressed
23126 Exec=l
23129 GOTO Check_response
23132 CfiSE -189,-170 ! COHTIHUE or BOUH-RRROU key pressed
23135 f1ovecursor_down:P=Np
23138 REPENT
23111 Hp=NpH
23111 IF Hp)26 THEN Hp=-3
23117 UHTIL Use(Np) RNO (Response$(l)0"l" OR (Hp<2) OR (Hp)D)
23150 GOTO Change_parafi5
23153 CRSE -1,-162 ! CONTROL-CONTINUE or UP-flRROU keys pressed
23156 HoMecurscr_up:P=Hp
23159 REPEflT
23162 Hp=Hp-l
23165 IF Hp(-3 THEN Np=26
23168 UHTIL Use(Hp) RHD (R.esponse$(l)0"l" OR (Np<2) OR (Np>1»
23171 Go_on=l
23171 GOTO Changejararis
23177 CfiSE -196,-191 ! Rt arroy or Lft arrou pressed- fiove cursor indicating position in response-string
23180 J=M95*K
23183 IF J<8 THEN J=0
23186 IF J)RespJen-l THEN J=Resp_len-l
23189 PRINT ieBHV(Hrcol.'l,Row);R$[l,J3&Ci$&fi$[Jn,JU]&Cn$afl$[j>2,Resp_len] ! noue the cursor
23192 GOTO Getjeystroke
23195 CRSE -221 ! CLR LH key pressed; clear response area
23198 PRINT TflBXY(Nrcol,Row);CHR$(127)ftRPT$r ",RespJen)&Cn$
23201 GOTO Start_response
23201 CRSE -176
2320? PROSE
23210 CRSE -177 ! dusip alpha key pressed
23213 DIUP RLPHfl
23216 CflSE -171 ! CRPS LOCK key pressed
23219 Capslock=NOT Capslock
23222 CONTROL Wapslock
23225 BEEP 300*300*Capslock, .1
23228 GOTO Getjeystroke
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23231 CRSE 8,15,31 ! CJL-H, CTL-?, CTL-/
23231 CRLL fiutohelp(Np,Std)
2323? Redo_screen=l
23210 P=Hp~
23213 GOTO Begin
2321& CRSE (32,)126 ! non-alphanuneric key, so ignore
23219 OEEF 200, .1
23252 GOTO Get_keystroke
23255 CRSE ELSE ! ualid alphanumeric keystroke
23258!
232G1!
23261 IF J=0 flHO TRIH$(R$)="" THEN PRINI TflBXY(Hrcol,Row);RPT$( M %Resp_len) I clear response area
23267 J=J+1 ! process character to put in resonse-string ftincrewsnt string-position
23270 IF .DRespJer. THEH J=Resp_len
23273 R$[J,JXHR$(K) ! define this character of the response-string
23276 PRINT TflBXY(Hrcol+J,Row>;fl$EJ,J3 ! print the new character in the reponse area
23279 GOTO Getjeystroke
23282 EHO SELECT
23285!
23288 Check_response:fl$=TRIH$(R$[l,RespJen]}
23291 IF LEH(R$) THEN Response$(Hp)=TRIHI(fl$[l,Resp_len3)
23291 IF Hp<>-2 flHD HpOO RNO Hp02C RNO (HOT Outgas OR Response$(Np)O u ***") THEH
23297 ON ERROR GOTO Hon.nuneric
23300 Hresp(Hp)=URL(Response$(Np))
23303 OFF ERROR
23306 ENO IF
23309 !

23315 N=Nresp(Np)
23318 P$=Response$(Np)
23321 SELECT Np I check values for yalid ranges
23321 CRSE-3
23327 IF H<1 OR H>16 THEH
23330 DISP Ci$;" THE BRRRELS MUST BE IN THE RRHGE OF 1 TO 16 ';Cn$
23333 GOTO Clunkout
23336 ENO IF
23339 IF TRIH$(UPC$(Response$(-2)»='OUT6RS' THEN Outgas=l I in case EXECUTE key pressed just for barrel! input
23312 IF Outgas RHO (Response$(0)="??") OR ResponseSCQX"' THEN Response$(0)="**«"
23315 IF Sanple_nafie$(N)0"" THEN
23318 ! IF NOT Outgas THEN Respor,se$(0)=Sanple ra«e*(H)
23351 Response$(0)=Sa«ple_nafle$(N)
23351 PRINT TRBXY(C(0,l},C(0,2)>;Response$(G);RPT$<" ",Lr<0)-LEH(B$» ! print the sa«ple nane
23357 ENO IF
23360 CRSE -2
23363 Response!*-2HRIM$<Response$(-2>[l,83) ! trin to correct length
23366 R$=UPC$(Response$<-2»
233S9 IF R$=" u THEN
23372 OISP FNH$("YOU MUST ENTER RH ELEMENT-TYPE")
23375 GOTO Clunkout
23378 ENO IF
23381 Outgas=POS(R$,"OUTGflS*> ! indicates outgassing only
23381 IF NOT Outgas RNO Uas_outgas THEH
23387 FOR I=-3 TO 26 ! change all "***" responses to ?? if not an outgas-run
23390 IF Response$<I)="**»" THEH
23393 Response$(I )="? '"
23396 IF (I<2 OR 1)1) UNO Responset(l)()"l" THEN
23399 Hresp(I)=l
23102 Ose(I)=l
23105 EHO IF
23108 END IF
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23111 NEXT I
23111 Redo_screen=l
23117 Np=-l
23120 Uas_outgas=0
23123 GOIO Begin
23126 ENO If
23129 Preheat=(R$El,ll="P")*Outgas ! outgas preheat filanents only
23132 Sa(iple=(NOT Preheat) ' outgas sanple filanents only
23135 IF Outgas IHEH ! use "***" as reponses to all irrelevant para/is
22138 Ofllfl -3,-2,l,1,6,7,8,9,10,11
23111 FOR I=-3 TO 26
23141 RES10RE 23138
2311? FOR J=l TO 10
23150 REflD U
23153 IF 1=0 IHEH 23171
23156 IF H flHO (U01 OR Hresp(l)=3) THEN 23171
23159 NEXT J
231S2 Response$(I)="***"
23165 HrespdHKK) i don't zero if the Oaly-enable variable
231G8 Use<I>=0
23171 NEXT I
23171 Hp=l
23177 Redo_screen=l
23180 Uas_outgas=l
23183 GOIO Begin
23186 END IF
23189 !
23192 IF P$="*?»" IHEH ! request display of defined std-run variables
23195 60SUB Load.stdoars
23198 OUIPUI KBD;Clear$;
23501 PRIHI USING "10fi,3H,6R,5X,6fi,9X,10fi,26X,?fi,/";'1 SID-RUH«", 1'IVPE","HflHE","ISOI{}PES","IFILS"
23501 FOR 1=1 10 32
2350? IF Stduard,!) IHEH
23510 IF 1=1? IHEH
23513 CISP "PRESS 'M$("COHI!HUE">a" 10 SEE MORE SliMRB RUHS"
23516 PflUSE
23519 END IF
23522 PRIHI TfiB<3);I;TRB(12);UPC$<Stdtype$(I»;TflB(Zl>;Std_naie$<I>;
23525 FOR J=l 10 8
23528 IF Std_iso(I,J) IHEH PRIHI TflB<33*5»(J-l));Std_i3o(I,J>;
23531 NEXT J
23531 PRIHI TfiB(69);Stduar(I,l)
2353? EHD IF
23510 NEXT I
23513 OISP "PRESS "HFNH$<"CONTINUE">&" 10 REIURH 10 RUN-UflRIflBLE SCREEH"
23516 PfiUSE
23519 GOTO Begin
23552 END IF
23555 !
23558 IF HOI Std RHO HOI Outgas IHEH ! test for std-runt input
23561 Stdcopy=0
23561 P1=POS(P$, H*">
2356? P2=POS(P$[1>P1],"*"HP1
23570 IF PI RHO P2 RHO P2)P1 IHEH Stdcopy=UfiL(P$CPl+l,P2-13)
23573 IF Stdcopy IHEH
ttrif rn^nn i ,_j -ij..-..._
i-jjiu uujuu Luau_oi.uyai a

23579 Re5ponse$(-2)=Stdtype$(Stdeopy) ! transfer std-run vars to ricnu
23582 FOR K=l 10 26
23585 Response$(K)=URL$(Stduar(Stdcopy,K))
23588 NEXT K
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23591 Response$(-l>=UflL$<Std.iso(Stdcopy,D)
23591 FOR K=2 10 8
23597 IF 5td_iso<Stdcopii,K> THEN Respon5e$<-l>=Respon5e$(-l>iYm$(Std_i50<Stdcopy,l(>>
23600 HEK1 K
23603 Parse((Response$(-l)),l5ot<»>,Oi50>
23606 Hfil Iso= Isot
23609 Hot_copied=0
23612 IF Response$(l)="l" IHEH
23615 FOR 1=2 10 1
23618 Use(I)=0
23621 HCXT I
23621 CISC
2362? FOR 1=2 10 1
23630 UsevIM
23633 HEHI I
23636 END IF
23639 6010 Begin
23612 ELSE
23615 Runtype$=R$
23618 END IF
23651 END IF
23651 C8SE -1 ! isotopes input
23657 IF HOI Outgas IHEH
23660 Parse((Response$<Hp)),Isot(x),Diso)
23663 Hfil Isc= Isot
236G6 IF Diso<2 IHEN
23669 DISP Ci$;" HEED RT LEflST IUQ ISOIOPES!! ";Cn$
23G72 GOIO Clunkout
23675 END IF
23678 EHD IF
23681 CflSE 0 ! na«e
23681 IF Std BNB HOI Outgas IHEN Response$(0)=IRIH$(Response$(Q)[l,103)
23687 CaSE 1 ! Sfilanents- blank out or restore parans 2~1 as required
23690 IF HOI HHD HO3 IHEN
23693 BISP FN9$<"SINGLE-FIL=i TRIPLE-FIL.=3")
23696 GOIO Clunkout
23699 EHD IF
23702 IF Exec IHEH Done
23705 IF H=l IHEH
23708 BEEP 660, .06
23711 IF Use(2)=l OR H=l IHEH
23711 FOR 1=2 10 1
23717 Use(I)=0
23720 Response$(I)="0"
23723 PRINI IRBXY(1,IM);RPI$(" ",39)
23726 HEHI I
23729 P=Hp
23732 Hp=5*(Use(5)=0)
23735 GOIO Change_parans
23738 EHB IF
23711 ELSE
23711 IF Use(2)=0 IHEH
23717 Quter=(POS(UPC$(Response$(-2)),"OUI6fiS") fiHO H=3) ! indicates an outgas run for a triple-filanent
23750 IF Outer IHEH Hp=3
23753 FOR 1=2 10 1-
23756 IF 1=1 OR Outer=0 IHEH
23759 UsedM
23762 PR.IHI IfiBHV(l,M);Pronpt$(I);ieB(25);Re 5ponse$(I)
23765 EHD IF
23768 HEHI I
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23771 END IF
23771 END IF
23777 CfiSE 17 ! default bean
23780 IF HOI Outgas flHD (flBS(H)<0 OR flBS(H»10) IHEH Out_of_range
23783 CfiSE 11,15 ! beansizes in volts
23785 IF NO! Outgas fiND (H(.0001 OR H)10) IHEH Out_of_range
23789 CfiSE 3 ! CF-only bean
23792 IF HOI Outgas fiHO (H<0 OR H>10) IHEH Out_of_range 
23795 CfiSE 1,6,9,13,16,21,25 I filaient currents in anperes 
23798 IF N<0 OR H)7 IHEH But_of_range 

	CfiSE 5 ! daly-enable code
	IF H<0 OR H>2 IHEH Out_of_range 

23807 CfiSE 7,10 ! filanent-current take-up rates in nfi/second 
23810 IF H<.01 OR H)1000 IHEH Out_of_range 
23813 CfiSE 8,11,12 ! waits, in Minutes 
23816 IF H<0 OR H>180 IHEH Out_of_range 
23819 CfiSE 18 ! fil.-current increase/block 
23822 IF H).l IHEH Out_of_range 
23825 CfiSE 19,20 ! tblocks
23828 IF HOI Outgas fiND (H<1 OR H)80) THEN Out_of_range
23831 CfiSE 22 ! Isets/block
23831 IF HOI Outgas fiHO (H<5 OR H>10) IHEH Out_of_range
23837 CfiSE 26 ! spike number
23810 IF POS(Response$(2£>,"?") IHEH ! if a question-nark response, let
23813 Uhichspike(0,0,Q) ! user see which spikes are defined
23816 Response$(26)="0"
23819 Redo_screen=l
23852 P=Hp
23855 6010 Begin
23058 EHO IF
23861 IF N<0 OR H)1Q IHEH Out_of_rangc
23861 EHO SELECT 
23867!
23870 IF Exec IHEH Done
23873 BEEP 560, .06
23876 GOTO f1ovecursor_doun 
23879!
"noOTi , ,   , ,,...-.,__^.»__. -.~~ -_.... ._ . -.~ -- .~ ...ijoui! --"-    ....-    .     - -     - . - . ..  .

23885 Done:FOR P-3 10 26
23888 IF Response$CP)[l,2K??" flHD Use(P)=l IHEH Incomplete

23891 Hresp(P)=UfiL(Response$(P)) 
23897 OFF

23903 Checkjralues:! check that the run~uariables are internally consistent
23906 IF HOI Outgas flHD Nresp(l)=3 fiHO Hresp(1)=0 IHEH
23909 OISP Ci$a" IF YOU'RE RUNNING fl TRIPLE, YOU MUST UfiNT "a.Cb$l" SOHE lilCi$&"CENTEHIL CURRENT !
23912 Clunk
23915 P0=1
23918 6010 Cursuitch
23921 END IF
23S21 IF HOI Outgas fiHD (Nresp(l5>/<Nresp(l1)+l.E-9)-lX.l THEN
23927 DISP Ci$;" HfiX. BEflH MUST BE fil LEfiSI 10Z GREfiTER THflN HIN. BEflH ";Cn$
23930 P0=15
23933 GOIO Cursuitch
23936 END IF
23939 IF Hresp(17))Nresp(H) IHEH
23912 OISP Ci$-," OEFfiULI BEfiH MUST NOT BE HORE THfiN HIN. BERM ";Cn$
23915 P0=17
23918 GOTO Curswitcb
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23951 ENO IF
23951 IF NO! Outgas BHD Nresp(13X=Nresp<9> THEN
23957 DISP Ci$;" flBORT-CURREHT HOST BE GREflTER THflN CURRENT-2 ";Cn$
23980 P0=13
23963 GOTO Curswitch
23966 END If
23969 IF NOT Outgas flNO (Nresp(20XNre5p(19)) THEN
23972 OISP CHR$(129);" MBX1 BLOCKS MUST NOT eE LESS THflN HINS BLOCKS ";Cn$
23975 P0=20
23978 GOTO Curswitch
23981 ENO IF
23981 IF NOT Outgas THEN
23987 Parse((Response$(-l»,Isot(*),Oiso)
23990 m Iso= Isot
23993 ENO IF
23996 IF Std THEN 21260
23999 ! check that the specified isotopes are valid for the specified elenent
21002 ! and spike (run variables only- pass for std variables).
24005 !
21008 IF NOT Outgas BNO (Last_runtype$="" OR ((UPC$(TRIM$(Response$(-2)El,8]))(}yPC$'(Last_runtype$)))) THEN ! get clenent-data fro
n disk
21011 Runtvpe$=TRIM$<Re5ponse$(-2)[l,8]>
21011 IF NOT Checked_els THEN ! recheck existing elenents on systen-disk
21017 Check_elenents(Eler,ent$(*),l)
21020 Checked_els=l
21023 ENO IF
21026 FOR 1=1 TO 20
21029 IF TRIM$(UPC$(ne(ient$(D))=yPC$(Runtype$) THEN
21032 ON ERROR GOTO 21053
21035 fiSSIGN 8Pathl TO "TYPE:INTERNH"
21038 ENTER IPathl,I;Elenent$(I),Hiso,Hcoef(»),Hagnet(*),Co(*),Peak_inter,fl5,Rf 1 Nu$<*),Nornal<*>
21011 Last_runtype$=Runtype$
21011 GOTO 21071
2101? ENO IF
21050 NEXT I
21053 OFF ERROR
21056 CflLL Bad_vdisk(0,0)
21059 PO=-2
21062 GOTO Curswitch
21065 ENO IF
21068 !
21071 IF HOT Outgas UNO NrespdH FlNO Nresp(3) THEN ! if a triple-filaient run with a defined CF-only bean
21071 FOR 1=0 TO Niso ! is specified focussing-.isotope valid?
21077 IF Nresp(2>=Hagnet(I,l) THEN 21101
21080 NEXT I
21083 OISP Ci$;" ";Nresp(2);" ISN'T DEFINED FOR ELEHENT ";Runtype$;" ";Cn$
21086 P0«l
21089 GOTO Curswitch
21092 ENO IF
21095 !
21098 IF NOT Outgas THEN
21101 FOR J=l TO Oiso! check that, each isotope is valid for specified elenent
21101 FOR 1=1 TO Niso
21107 IF Iso(J)=Nagnet(I,l) THEN 21122
21110 KEXT I
21113 OIGP Ci$;" ISOTOPE ";Iso(J);" ISN'T DEFINED FOR ELEMENT "jRuntypeSft* ";Cn$
21116 P0=-l
21119 GOTO Cursuitch
21122 NEHT J
21125 !
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21128 Spike=Hresp(26)
21131 IF Nornal(l) flND HOT Spike THEN
21131 !H
21137 B=0
21110 FOR M TO Diso! check that isotopes include both the reference isotope and the normalizing isotope
21113 IF Iso(J)=Hagnet(Rf,l) THEN fl=l
21116 IF Iso(J)=Hor«al(l) THEH B=l
21119 HEHT J
21152 IF fi=0 OR B=0 THEH
21155 OISP Ci$;" HEED BOTif ;Hagnet<RU>;'W;Nomal(l);"IH LIST OF ISOTOPES FOR ELEMENT "URuntypett" ICnl
21158 PO=-2
21161 GOTO Curswitch
21161 EHO IF
2116? EHO IF
21170!
21173 IF Spike THEN ! check for spike on both disks
21176 IF Lastspike*OSpike$ OR Lastspike$="" THEH
21179 OH ERROR GOTO 2120G
21182 FOR K=l TO 2
21185 FOR 1=1 TO 10
21186 RSS1GH SPathl TO "SPIKE:INTERNflL,1, W*(2-K)
21191 OH ERROR GOTO 21203
21191 EHTER 8Pathl,Spike;S*,Sref,S_i5o(*)
21197 OFF ERROR
21200 GOTO 21221
21203 HEHT I
21206 HEHT K
21209 DISP Ci$; u CflH'T FIND BfiTfl FOR SPIKE "jSpike;" OH EITHER DISK. ";Cn$
21212 P0=26
21215 GOTO Curswitch
21218 !
21221 Lastspike»=Spike$
21221 END IF
21227 !
21230 CflLL Spike_check(Spike,l50<*),S_iso(*),Sref>
21233 IF Spike=0 THEN
21236 OISP Ci$;" SPIKEf";Hresp(26>;" REQUIRES OfiTfi FOR ISOTOPES il ;Sref;S_iso(l);S_iso(2);" "?Cn$
21239 P0=-l
21212 GOTO Curswitch
21215 END IF
21218 END IF
21251 END IF
21251 i
2125? i
21260 HRT La5tresponss$= Response!
21263 OUTPUT KBD;Clear*;
21266 SUBMIT
21269!
21272 Incomplete:! Check for undefined but essential paraneters
21275 BISP Ci$;" SORRY- YOU NUST ENTER B UfiLUE FOR EUERY lFH61$<"??")&FHH$<"PRRfiriETER")
21278 Clunk
21281 UftIT 2.5
21281 PQ=P
2128? P=Np
21290 Hp=PO
21293 GOTO Change_para«s
21296!
21299 Out_of_range:Clunk
21302 BISP Ci$;" UBLUE IS HOT UITHIH RCCEPTflBLE RfiHGE FOR THIS PRRflHETER ";Cn$
21305 URIT 2.5
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21308 6010 Change_parans
21311 Cursuitch:P=Hp
21311 Np=PO
2131? Clunkout;Clunk
21320 UflIT 2.5
21323 Re5ponse$(Hp)="??"
21326 GOTO Changejjara«s
21329 Hon_nu(ieric:OFf ERROR ! non-nuneric response
21332 OISP FHHtCnUST HRUE fl NUHERIC UfiLUE FOR THIS PftRfittETER"}
21335 Response$<Hp)="??T
21338 G010 Clunkout
21311 Retrn-.RETURN
21311!
21317 OFF ERROR
21350 CfiLL Bad_udisk(l,0)
21353 GOIO Begin
21356 !
21359 Load_stduars: ! load std-run variables fron disk if not already in
213G2 IF Stdvar(l,l>=0 THEN ! load std-runuars into nenory
21365 OH ERROR 6010 21371
21368 flSSIGH IPathl TO "STOUfiR:IHTERHfil,1,l" ! try left drive 1st
21371 GOTO 21380

21377 flSSIGH IPathl TO "STOUflRsIHTERHBL" ! then right drive
21380 OH ERROR GOTO 2131?
21383 ENTER IPathl;Std«ar(*),Std_iso<*),Std_na«e$<*),Stdtype$(*)
21386 OFF ERROR
21389 EHO IF
21392 RETURN
21395 SUBCHD! -   «    -       «-  

21398 !
21101 !
21101 PrcssjraphsSUB Press_graph(Hfi$(*>,Candi«p)
21107 OPTION BflSE 1
21110 OIMPl(2),P2(2),T(2),Started(2),L(2),F>0(2,2),Cauge$(2)[8]
21113 OFF KCY
21116 OFF KNOB
21119 OUTPUT KBD;CHR$(255)&CHI»<75);
21122 GCLEBR
21125 6RHPHICG OFF
21128 OfiTfi60,1r9,l,.525
21131 REfiO Xtine,Yheight,Ymn,L(x)
21131 OIH ResponsefUOOl
2113? ffflT Response!' ("")
21110 Re5ponse$(l)="STfiRT GRfiPHICS PRESSURE-HONITOR"
21113 IF Candunp THEH Response$(2)="ENBBLE fiUTO PRTR-DUHP OF GRflPHICS"
21116 Response$(3)="OISfiBLE " " " "
21119 Rssponse$(1)="OOUBLE X-flXIS TIHE (now "aUfil$(Htine)a" mns)'
21152 Re5ponse$(5>= q HflLUE " " " " "
21155 Response$(6)="IHCREflSE HflH. PRESS. (HOU lE-"ayflL$(9'Yheight)a")'i
21158 Respon5e$(?)="QECREfi5[ "
21161 Response$(10)="RETURN 10 8HC"
2116! CULL Keynenu(Regponse$<*»
21167 ON KEY 0 LBBEL " STfiRT" GOTO Start
2WO IF Candunp THEH OH KEY 1 LflBEL "OH eUTO-BUHP" GOSUB fiutdunp
21173 IF Candufip THEN OH KEY 2 IfiBEL "OFF HUTO-DUMP" GOSUB Offdunp
21176 OH KEY 3 LfiBEl "DOUBLE TIHE" GOTO Oouble_x
21179 ON KEY 1 LBBEL "HRL(J[ TIHE" GOTO Haluejx
21182 OH KEY 5 LRBEL "IHCREflSE HRX-P" GOTO Incr_p
21185 OH KEY 6 LfiBEL "BECREfiSE MfiH-P" GOTO Decr_p
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21188 OH KEY 9 LfiBEl "9: ESCfiPE" 6010 21731
21191 GOIO 21191
21191!
2119? Butdunp:Dgr=l
21500 DISP FNHIC'RUTO PRINTER-DUMP")
21503 BEEP 110, .1
21506 REJURN
21509 Offdunp:Dgr=Q
21512 DISP FNHIC'CfiHCEL fiUIO PRINTER-DUMP")
21515 BEEP 220, .1
21518 REIURH
21521 Oouble_x:Xtine=2xXtifle
21521 BEEP 660, .1
21527 COIO 21110
21530 Halue_x:lF Xtine>=2 THEN Xtine=INT(8tiHe/2>
21533 BEEP 220, .1
21536 GOIO 21110
21539 Incr_p:Yheight=YheighW
21512 BEEP 660, .1
21515 6010 21110
21518 Decr_p:IF Yheight)! IHEH Yheight=Yheight-l
21551 BEEP 220,. 1
21551 GOIO 21110
2155? Start:Ynax=Ynin*Yheight
21560 OFF KEY
21563 ON KEY 9 LflBEL * ESCfiPE" GOIO 21731
21566 !
21569 fixes(0,10Cl ,8,100,0,Htirte,Ynin,Yfiax,"t1INUIES","PRESSURE (t1bar)",0,-l,D
21572 U$=i1fi$(Mu,l)[8]
21575 Gauge$(l)="it
21578 fiauge$(2)="l
21581 TO=TMDfiIE
21581 ttflT 1= (0)
2158? MR! P2= (0)
21590 HflT Started^ (0)
21593 R=Yheight/90
21596 CSIZE 3
21599 FOR 1=0 TO 1
21602 GOSUB Legend
21605 NEXT I
21608 OUIPUI 8;"$OHU01:"aU$
21611 UflIT 2
21611 FOR 1=1 TO 2
21617 OUTPUT 8;"$IBU"
21620 ENTER 8;Zero ! zero-yalue, integrated for 2 seconds
21623 Zero=Zero+Zero/2
21626 NEXT I
21629 LOOP
21632 IF P2(l»Ktifie THEN
21635 IF Dgr THEN DUMP GRflPHICS
21638 GOTO 21569
21611 END IF
21611 FOR Gauge=l TO 2
2161? OUTPUT 8;Gauge$(Gauge)
21650 URIT lt(HOT Started(D)
21653 OUTPUT 8;"$IDU"
21656 ENTER 8;P ! suurce pressure-reading
21659 Prcs=l.E-9
21662 ON ERROR GOTO 21701
21665 IF P<Zero THEN P=Zero
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21668 IF Gauge-l IHEH P2(2)=(P-Zero"2950>/1020-8! Iog(source-pres5ure)
21671 IF 6auge=2 THEN P2<2)=7.155E-6*<P"ZeroH.969! " " tube- "
21671 P2<1HTMDRTE-TO>/60! tine in Minutes
21677 Pl(l)=PO(Gauge,l)
21680 Pl(2)=PO(Gauge,2>
21683 IF Started(Gaugc) IHEH CflLL Thickpen(Pl(*),P2(*),R,L<Gauge»
21686 PO(6auge,l)»P2(l)
21&89 PO(Gauge,2)=P2<2)
21692 Started(GaugeM
21695 HEX! Gauge

21701 !
21701 Legend:BREfi COLOR L(M),L(M),L(M)
21707 MOUE .85*Xtinc,Yheight»(.9-.08«I)Wnin
21710 RECTRNGLE .l*Xtine,R,FILL
21713 IKOUE .Q5*Xtine,R
21716 LORG 1
21719 IF HOT I IHEH LfiBEL "SOURCE"
21722 IF I THEH LfiBEL 'TUBE"
21725 RETURN
21728 !
21731 OUTPUT KBD;CHR$<25S>ftCHR$<75>;
21731 SUBEHD!      - ~ - --      .- .-..    .

21737 !
21710 !
21713 Bad_udisk:SUB Bad_udisk(Std,Urite) ! Bad run- OR std-run variable disk-read/write
21716 OlS R$(1:3,0:1)C12]
21719 BBIR REBO,SIORE,RUH,5ieHOflRO'RiJN,FROf1,OH
21752 RHDWOO
21755 OISP FHH$( n UHfiBLE 10 "afi$(l,Urite)l" "afi$(2,Std)a" UflRIflBLE FILE "6ft$G,Urite)&" DISK ")
21758 Clunk
21761 UfllJ 3
21761 SUBEHO i  "- -        ..-. .- .-  . 

21767 !
21770 !
21773 Check_elenents:SUB Check_elenents<Elenent$(*),IHTEGER fiuto)
21776 HUT Elehent$= ("")
21779 OH ERROR GOTO 21806
217B2 fiSSIGH IPathl TO °TVPE:IHTERHflL u
21785 OH ERROR GOTO 21800
21788 FOR 1=1 TO 30
21791 ENTER 8Pathl,I;Elenent$(I)
21791 IF HOI fluto BHO ElenentKDO" IHEH PRINT TBB<9>;I;TflB(l1); u - ';Elenent*(D
21797 Z=Z-H
21800 NEXT I
21803 IF Z=0 IHEH
21806 OFF ERROR
21809 Clunk
21812 PRIHI FNH$(WT GET ELEHENI Ofllfl  ");CHR$(10)
21815 PRIHI FHH$("PRESS")aFNBl$("COHIIHUE")aFHH$("UHEH THE SYSTEM DISK IS IH THE RIGHHfiHG ORIUE")
21818 PfiUSE
21821 GOTO 21779
21821 END IF
21827 OFF ERROR
21830 SOBEHB ! ------  -  .-       ---  -....... ..

21833 !
21836 !
21839 ThickpensSUB Ihickpen(PK*),P2(*),Ihickness,Oensity)
21812 ! draw a line froh point Pl(x,y) to P2(x,y) with thickness defined in terns of V-units ft line-density fron 0 to 1
21815 OPTION 8BSE 1
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21818 DIM Pgran<1,2>
21851 !
2*854 Pgrai(i,i)=Pi(l}
21857 Pgran<l,2>=Pl<2Hhicknes5/2
21860 Pgrafi<2,l)=PKl>
21863 Pgran<2,2>=Pl<2>'Thickness/2
21866 Pgrai(3,l)=P2(l)
21869 Pgratt(3,2)=P2<2)<Thickness/2
21872 Pgrafi(1,l>=P2(l)
21875 Pgran<4,2>=P2<2Hhickness/2
21878 !
21881 BRER COLOR Density,Oensity,Bensity

21887 HOUE P1(1),P1(2)
21890 ON ERROR GOIO 21896
21893 PLOI Pgran(*),riLL
Oiiooc cnorun i ______ ..,__.._ _.._.. _, _    _ ~ _., _ _ ,_ _£io Jo oUuLni) !         ...-.  --

21899 !
21902 !
21905 Oaly_enable:S(JB Oaly_enable(INIEGER Oaly)
21908 COH /Keyboard/ Cn$,Ci$,Cb$,Cu$,Q$,Qear$
21911 OUIPOI KBO;Clear$;
21911 GRBPHICS OFF
21917 OFF KNOB
21920 PRIHI TRBKY<1,3);"SELECT SIfilUS OF DBLY-DETECTOR: "
21923 PRIHI TfMY(l,6);FNUn$("ENfleLE- Ofilfl")
21926 PRIHI JflBXY(20,6>;"Use when necessary for bean tune up "aFN(Jn$("and");JRBXY<20,7>;"for data-taking with snail beans."
21929 PRIHI IRBHY(l,9);FHUn$("EHflBLE- IUNEUP");IRBXY<20,9);"Use when necessary for beart tune-up,"
21932 PRINI IRBXY(20,10);"but "HFHUn$("not")a' for data-taking."
21935 PRIHI TflBXY(l,12);FHUn$("DISflBLE BflLV");TflBXY<20,12);"Don't use Daly under any circumstances."
21938 PRIHI IBBXY(20,13);"(Use this ONLY if the Oaly is Malfunctioning)"
21911 OFF KEY
21911 OH KEY 0 LBBEL TNflBLE- Ofllfi" GOIO 2W62
2191? ON KEY 1 LfiOEL "EHflBLE- TUHCUP" GOIO 21968
21950 ON KEY 2 LRBEL " OI5BBLE" GOIO 21971
21953 OH KEY 9 LBBEL " ESCflPE" GOIO 21977
21956 GOIO 21956
21959 !
21962 Daly=l
21965 GOIO 2197?
21968 Oaly=2
21971 GOIO 2197?
21971 Oaly=0
21977 OUIPUT KBD;Clear$;

21983!
21986!
21989 Shiftlabel.'SUB Shiftlabel(Stripchart,Sanple_nane$<*),IHTEGER Sartple,Run,Buto,Nfils) ! label the BMC-defined shifted-softkeys
21992 BIM Keys$(9)[50]
2W95 OBI9 HflGNEIJOH OPJICS,BflRREL,COLLECTORS,!SOIOPE-RftTIO OfllB,SPIKES,"nflSS-SP[C STflTUS (pressure, HU, tine, contacts...)",
fiJIC-RUHHING UflRIfiBLES
21998 OBIfi "",CHfiHGING RHV FILfflEKT C'JRRENI USIHG KHOB
25001 REflD KeysK*)
25001 IF fiuto IHEH KeysKSKREUERJ 10 tIRNUfiL RUHHIHG"
25007 IF HOI fluto IHEH Keys$(8)="SIflRI fiUIOHflHC RUNNING"
25010 OOIPUI KBB;CHR$(255>aCHI»(75>;
25013 GRfiPHICS OFF
25016 PRIHIER IS CRI
25019 PRIHI TflBXY(l,l);"!JSE IHESE '¥H(Jn$("SHIFJEB")&" SOFTKEYS (kO-k9) 10 08IBIH OIHER FUNCTIONS FOR:"
25022 FOR Key=0 10 9
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25025 PRINT TfiBKY(l,Keyt3);FNH$(YaUfiL$(Key))a"   - ";Keys$(Key>
25028 NEXT Key
25031 PRINT TflBXY(l f H);"Use KNOB with CTRL-key to change ccnter-fil current,"
25031 IF Nfils=2 THEN PRINT TflBXYd, 15);" ' " " CTRL-SHIFT keys to change sidc-fil current."
25037 PRINT TflB8Y(l,15+Hfils>; "Barrel! u&URL$(Sanple)a n , RunH "iUflL$(Run)a' ";TflB(3fl);FHH*(Sanple_nane$(Sanple))
25010 StripeharH

250% !
25019 !
25052 Gair,:OEf rH6ain(Counts,Constant(*>, INTEGER Oaly) ! Hill use when Daly nonlinearity is calibrated
25055 ! corrects for coliector-nonlinearity
25058 IF NOT Daly THEN RETURN Counts/100
25001 IF Oaly THEN RETURN Counts*<Constant(l)<Counts*Coastant<2)>
25061 FNENO
2506? !
25070 !
25073 LocatesSUB Locate(Ok,Nudide$(*), INTEGER Niso,Coarsebin(*» ! find peaks in a given Magnet-interval, find peak-to -peak 8, half-
peak intervals
25076 !
25079 OPTION BflSE 1
25082 COfl /General/ Z$,WEGER Prtr(*),Subflag,Ruto,Full_auto,Foc(*),!_t
25085 COM /Keyboard/ Cn$,Ci$,Cb$,Cu$,Q$,Clear$
25088 COH /Specs/ nx(0:l),Ions,Ze(0:l),Noise(0:l)
25091 COn /Daly/ INTEGER Mu,Oaiy,Mn$(G:3,2)[8],Galy_Qk<0:21>,Ff$<0:l,2)[1]
25091 COM /tlagnet/ McoefOW, INTEGER L,flside,Peak_inter,Coarsenag(0:l),HagnetO(0:21,2),Coarse_in
25097 COH /Filaments/ Filanent(*),Fil$(*), INTEGER Nfils,Filnun
25100 DIM Peak(3),l5Qtope(21),Calibr_rl3g(21),Calibr_isot(21),Peak_(iy(lOO)
25103 DIM Ha(3,21),Hb(3,3),^c(3,3),Hd<3,21),t1coef(3,l),Harray(21,3),Vuector(21,l)
25106 OIM Peaksi2e(21),Tr(3,2),Nu$<21>[6],NuO$<21)[6]
25109 INTEGER Pr,Halfpeak_nag(0:l),Isonew<21),Hagnet(fl:24,2>
25112 H:IflflGE "$OFJ",1Z
25115 I_t=2
25118 MftT Nagnet= (0)
25121 Definescan:OUTPUT KBO;Clear$;
25121 PRINT TRBHV(1,1);"ENTER THE MftGNET COftRSE-RRHGE (0-10) RNO THE HRGNET-INTERDftL (300-9700)"
25127 PRINT TRBXYU,G);"IN UHICH YOU EHPECT TO FIND PERKS."
25130 INPUT Coarse,Hin(iag,flaxRag
25133 IF Coarse<0 OR Coarse>10 OR (flaxnag-Himag)<300 OR Mmiag<300 OR Maxaag)9?00 THEN 25121
25136 OUTPUT 8;f1n*<Mu,I_t>
25139 M=Hu
25112 OUTPUT 8 USING "2(1R,1Z)"-,"$OFK";Coarsebin(Coarse),"$OFJ",Minnag
25115 OUTPUT KBD;Clear$5
25118 IF Oaly THEN
25151 PRINT "PURSE CHOOSE THE COLLECTOR FOR THE PEfiK-SERRCH SCRN..."
25151 ON KEY 0 LilBEL " CUP" GOTO 25163
25157 ON KEY 1 LflBEL " ORLY" GOTO 25169
25160 GOTO 25160
25163 Mu=0
25166 GOTO 25181
25169 HIP!
25172 ELSE
25175 Mu=0
25178 ENO IF
25181 OFF KEY
25181 Trigger_flu=.MIut(2-Oaly}*(ROT hu) ! peak-height indicating a ualid peak
25187 DRTll 0,0,0,0,0,0
25190 RESTORE 25187
25193 REHD On_pk,Cal_nu(i,Ok,flip,Onpk_nu(i,flax_pksize
25196 Ymn=-l-Mu ! nin. Y is .ln() for cup, .OlnU for daly
25199 Ynax=1-2*Hu ! rax. Y is lOv for cup, lOOnU for daly
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25202 OUTPUT KBB;Clear$;
25205 MinnagO=Hinfiag
25208 MaxnagO^tlaxnag
25211 exes(0,100,28,100,i1innag,!1axfiag,Vfiin,Vfiax,"!1fl6HET","fiU BEH1",0,Mu,l>
25211 OUTPU1 KBO;Clear$;
2521? RLPHfl OH
25220 OUTPUT 8;!1fi$(f1u,2)
25223 UflIT l'5*01u<M)
25226 FOR M=MinnagG TO MaxnagG STEP 3 ! scan for all peaks Hnggerjiv My
25229 EnterJeai<Y,Mv,l,IJ,Pr)
25232 IF Pr)l THEN 25181
25235 PLOT H,LGT01BS(Mv+<HOT Hu))),"l-(M=Min«agO)
25238 Peak(3)=Peak(2)
25211 Pcak(2)=Peak(l)
25211 PeakU)=Mv
2521? OISP "IffiGHET: ";CHR$(128tOn_pk>;M;Cn$,DROUHD(n«,2>;"nU"
25250 ! have last 3 f-iag-values given a bean?
25253 IF On_pk THEN
25256 0=Peak(3K=Trigger_m/ BHO Peak(2X=Trigger_nv RHD Peak(lX=Triggerjw
25259 ELSE
25262 D=Peak(3»Triggerjw UNO Peak<2»Triggerjw BHD Peak<l»Trigger_nu
25265 EHO IF
25268 f If OitpbO, 0=1 uhen last 3 readings were /trigger. If On_pk=l, 0=1 uhen last I readings were (trigger.
25271 I
252?1 IF On_pk THEN
25277 Qnpk_nufi-l<0npk_nuji
25280 Peakjiu(Onpk_nufl> sPeak<l)
25283 END IF
25286 IF D=Q THEH Hexteg
252C9 !
25292 IF HOT On_pk THEH
25295 Startpk_nag=«
25298 ELSE
25301 Cal_nufi=l:Cal_nuf)
25301 Calibr.nag(Cal_nun>=<Startpk_nag+l1)/2-9
25307 Peaksize(Cal_nun)=SUM(Peak_w)/Onpk_nuH
25310 IF Peaksize(Cal_nufi))Max_pk5ize THEH ! largest peak so far?
25313 Haxpk_nun=Cal_nuf-i
25316 i1ax_pksize=Peaksize(Cal_nu(i)
25319 EHO IF
25322 END IF
25325 !
25328 H8T Peak_nv= (0)
25331 Onpk_nun=0
25331 On.pk=(HOT On_pk)
2533? Hextnag:OUTPUI 8 USING M;H+2
25310 NEXT H
25313 Uhoop
25316 ON KEY 0 LBBEL " SCRH OK" GOTO Identify.iso
25319 OH KEY 1 LfiBEL "REPEAT SCflH" GOTO Oefinescan
25352 GOTO 25352
25355 !
25358 Idcntify_iso:0rr KEY
25361 Hspred=Maxnag-Hinnag
25361 Yspred=Ynax-Y(iin
2536? y=Hspred/50 ! rectangle width
25370 H=Yspred/8! " height
25373 Tr(l,l)=0 ! triangle (arrow-point) array
2G376 Tr(l,2)=0
25379 Tr(2,lKB*U
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25382 Ir(2,2)--H/2
25335 Tr(3,l)=»1.6*y
25388 Tr(3,2>=0
25391 fifO PEN 1
25391 FOR I--1 TO Caljiun
2539? IF 1)1 THEN ! erase old arrow
25100 P=H
25103 fiREfi PEN -1
25106 GOSUB Orauarrou
25109 flREfl PEN 1
25112 END IF
25115 P=I
25118 GOSUB Drau_arroH
25121 BEEP 300,.1
25121 OISP "ENTER THE HRSS a HUCLIDE OF THIS PEfiK (e.g. WSB^rW "aQ$a"160,NdO"&0$a" 'aq$an 87,Sr(Rb) 11&Q$ft B ) 1
25127 INPUT t1,Hu$(I)Cl,63
25130 Calibr_i5ot<I)=DROtlND(INT(H* .i),3)
25133 HEX] 1
25136 GOSiJC Peak.interual
25139 GOTO Halfpeak
25112 !
25115 Oraw_arrou:Ystart=Ynin+1.15»(L6T(Peaksize<P>+(Peaksize(P)<0)>-Ynin> ! start of crotch of arrow
25118 IF (Y5tart-Ynin».8*Y5pred THEN Ystart=Ynin+.2*Yspred ! if arrow too high
25151 HOUE Calibr_nag(P)-U/2,Ystart*Tr(2,2) ! drau an arrow-pointer to the peak
25151 RECTHHGLE U,H,FILL
25157 HOUE Calibrjiag(P),Vstart
25160 IPLOT Tr(*),FILL
25163 RETURN
25166 !
25169 Peak_interualsPeak_inter=0 ! calculate the auerage fiag*interual for 1 a.n.u.
25172 RKEfl PEH 1
25175 P=Cal_nwi
25178 GOSUB Draw_arrow
25181 RRffl PEH 1
25181 FOR 1=2 TO Cal.nun
25187 Peak_inter=PeaHnter<<Calibr_fiag(I)-Calibr_nag(I-l»/(Calibr_isot(I)-Calibr_iaot(M))
25190 HEHT I
25193 Peak_inter=Peak_inter/(Cal_nur, 1)
25196 RETURN
25199 !
25502 Halfpeak:flboye=0 ! deternine half-peak offset
25505 Hip=0
25508 C5IZE2
25511 DISP
25511 OUTPUT 8 USING H;Calibr_nag<Haxpk_nun>
25517 FOR K=l TO 12
25520 Enter.bcan(Y,Mu,l,I_t,Pr)
25523 IF Pr)l THEN Halfpeak
25526 IF K>1 THEN Hip=MiptH«/8
25529 NEHT K
25532 LORG 5
25535 FOR 1=0 TO Peakjnter
25538 Halfpeakjiag(fiboye)=Calibr_(iag(t1axpk_nu(i)-Peak_inter/2<-I
25511 OUTPUT 8 USING t1;Halfpeak_nag(8boue)
25511 UeiT (((NOT I) OR (I=Peak_inter/2»>
2551? Enter_bean(Y,Hu,l,I_t,Pr)
25550 IF Pr)l THEH 25118
25553 T=t1y-t1ip/2
25556 Y=LGT(flBS<Hut<HOT tly)))
25559 HOUE Halfpeak_nag<flbowe),Y*(Y>Ynin)+Y«in«(Y<=YMir,)
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25562 LflBCL "i"
25565 OISP "FINDING HRLF-PERK LOCRTIGNS: '';Halfpeakjag(flbove);Tfi8(10);0»Q(rry,2)
25568 IF ((fibove=0> RND (T<0» OR <(flbove=l> flNO (1)0)) THEN 25583
25571 Rbove=l*flb<we
25571 BEEP
2557? IF Rboue=2 IHEH 25586
25580 IF Rbove*! IHEH I=Peak_inter/2-l
25583 NEXT I
25586 OISP
25589 R5ide=<HalfpeakjiagU>-Halfpeakjiag(0)>/2
25592 Count=0
25595 L=l
25598 HOT Daly_ok= (0)
25601 t1agnetO(l,2)=Calibr_fiag(t1axpk_nuri)
25601 i1agnetO(l,l)=Calibr_isot(Haxpk_nun)
2560? Coar5ewag(l)=Coar5ebin(Coar5e)
25610 REPERI ! do a nore precise neasurenent of half-peak setting
25613 asideO=fiside
25616 Center_peak(0,l)
25619 Enter_bean(Cts,H«p,L,I.t,l,.2,0> ! peaktop nU
25622 001PU1 8 USING H;HagnetO(l,2)+flside ! suitch to above-side
25625 EnterJjean(Cts,l1w,L,I_t,l,.2,0) ! above nU
25628 OUTPUT 8 USIN6 H;HagnetO(l,2)-flside ! switch to below-side
25631 Enter_beaft(Cts,Hub,L,I_U,.2,0) ! belou-nU
25531 R=(Hw+Hvb)/2/l1up ! ratio of half-pk to pktop nU
25637 fl5ide=RsideO-(R<.1)KR>.6)
25610 Count=l+Count
25613 UNTIL Rside=fisideO OR Count)12
25616 FOR I =l 10 Cal_nun ! center all isotopes found during scan
25619 HagnetflCl,2)=Calibr_nag(I)
256S2 Magneto(l,l)=Calibr_isot(I)
25655 Coarsertag(l)=Coarsebifi(Coarse)
256G8 M=Hu
25661 Hu=fl
25661 OUTPUT 8;fo$<0,2)
2566? IF H IHEH URIT 6
25670 Center_peak(0,(D)
25673 Calibr_nag(I>=t1agnetO(l,2>
25676 NEXT I
25679 OUTPUT 8;Hn$01u,2)
25682 GOSU8 Peak.interual
25685 OISP
25688 ! solve for either linear or least-squares quadratic curve to describe Magnet-settings as a function of isot
25691 IF Cal_nuiis 2 THEN ! linear solution if only two peaks
25691 t1coef(2,l)=(Calibr_fiag(2)-Calibr_nag(l))/(Calibr_isot(2)-Calibr_isot(l))
2569? ncoef(l,l)=Calibr_nag(l)-ttcoef(2,l>*Calibr_isot(l>
25700 t1coef(3,D =0
25703 ELSE I »peaks>=3
25706 ! solve for least-squares quadratic curue to describe nagnet-settings as a function of isotope
25709 REDIH Xarrav<Cal_nm,3),Yuector(Cal_nu«,i)
25712 FOR .1=1 TO Cal.nun
25715 Xarray(J,lH
25718 Xarrav(J,2)«Calibr_isot(J)
25721 Harray(J,3)=Calibr_isot(J) A 2
25721 Yvector(J,lXalibr_nag(J)
25727 HEKT J
25730 HRT Xa= IRK(Xarray)
25733 tlfll Xb= Xa»Xarray
25736 tlfiT Xc= INU(Xb)
25739 NRT Hd= Xc»Xa
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25712 Nfll Hcocf= Xd»Yuector
25715 EHO IF
25718 !
25751 FOR 1=1 10 Cal_nufi ! check for improperly identified nuclides by checking residuals
25751 Ra5idual-Ncoef(l,l)+Hcoef(2,l)*Calibr_isot(I)i-Ncoef(3,l)*Cahbr_i5ot(I) A2-Calibr_«ag(I)
25757 IF RBS(Residual))C THEN
25760 OISP FNH$("flT LCRST 1 <m$<Calibr_i5Gt(I»S>"?) OF YOUR ISOTOPE IDENTIFICATIONS 15 URONG")
25763 Clunk
25766 UfilT 1
25769 COIO Identify_i5Q
25772 END IF
25775 HEHl I
25778 !
25781 ftddjsc: ! add isotopes that weren't found during scan
25781 OUTPU! KBD;Clear!;
2578? GRRPHICS OFF
25790 HflT Isonew= (0)
25793 PRINT USING "H/,((,/,((";"ISOIOPE, NUCLIOE OF PERKS IHfil lFNUn$("UERENT>r FOUND DURING SCflN? (e.g. 85,Rb)","(6 characters
riax, no coiwas)"

25796 PRINT TflBXY(l,18); u (press CONTINUE when done)"
25799 PRINT TflBXYU,!);
25802 FOR New_iso=0 TO 23~Cal_nu«
25805 1=0
25808 Il=New_i5o>l
25811 OISP "NEU ISOTOPE, NUCLIOL l"ftUHL$(Il)a" ";
25811 INPUT I,NuO$(Il>
2581? IF 1=0 THEN 25853
25820 M=ncoef(l,l)+Hcoef(2,l)*I+Hcaef(3,l)»r2
25823 IF H<300 OR H)9700 THEN
25826 OISP Ci$a" ISOTOPE ";!;" DOESN'T FBLL UITHIN THE SPECIFIED CORRSE-flflGNET RflNGE "
25829 Clunk
25832 UflIT 3
25835 GOTO 25805
25838 ELSE
25811 IsonewdlH
25811 PRINT TWdna": INuOldl);!
25817 END IF
25850 NEHT New_iso
25853 FOR 1=1 TO New_iso ! eliminate duplicate isotopes
25356 FOR J=l TO Cal_nu«
25859 IF Isoneu(I>=Calibr_isot(J) THEN Isoney(I)=0
25862 NEHT J
25865 NEHT I
25868 HflT Nuclide$= ("")
25871 Niso=0
25871 FOR 1=1 TO 21   sort the new & scanned isotopes & place in flagnet array
trail M; r ._,_innntdDi i iliFilou-iJUJ
oroon v.,i--i\tjuuu wmi-Tj

25B83 FOR K=l TO Neujso ! find lowest new-isotope
25886 IF Isonew(K) flNO Isonew(KXHiniso THEN
25889 Nini50=Isonew(K)
25892 Nuclide$(I)=NuO$(K)
25895 Kmn=K
25898 END IF
25901 NEKT K
25901 Jnin=0
2590? FOR J=l TO Cal.nun
25910 IF Calibr_isot(J) RND Calibr_isotUXNiniso THEN
25913 fliniso=Calibr_isot(J)
25916 Calibr_isot(J)=0
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26096 PRINT USING "2/,K,/";FNH$<"*** CfiN'T GET SPIKE-DfiTfi FROR DISK ***")
26099 Clunk
26102 UfilT 2
26105 GOTO 26033
26108 END IF
oci 11 r-ijDrun iiblJ.1 oUDunu ! "      ~ ""   -   - - -  -  - -   -    -

26111 !
2611? !
26120 SigpanOEF FHSigp6r(Giyna$) ! Extract signa-value Iron signa-string- negative if in parens
26123 Paren=POS(SigMa$,T)
26126 ON ERROR GOTO 26132
26129 RETURN S6N(.5-Paren)»UflL(Sig»ia$EParenn])
26132 RETURN 0

26138! 
26111!
26H1 nagknob:SS)B HagknobdHJEGER CoarscO,HagO,Coarsebin(*),On_dalii> ! scan nagnet uith KNOB 
2611? OPIIOH BfiSE 1 
26150 IHIEGE'RHag
26153 COH /Keyboard/ Cn$,Ci$,Cb$,Cu$,Q$,Clear$
26156 OUIPUT KBO;Clear$;
26159 IF Onjaly THEN
26162 PRINT USING "18/,K,/,K,?/";"SORRY, YOU CflH'T 00 KNOB-CONTROLLED SCflHHING UHILE ON THE DHLY.yilSE THE SEfll-ftUTO HRGHET-SCRN 
ROUTINE (kb) INSTEfiD."

26165 Clunk
26156 UfttT 3
26171 GOTO Escape
26171 END IF
2617? Speed'100
26180 Coarse=CoarseO
26183 flag=l1agO
26186 GOSUB Display
26189 PRINT TflBXY(l,8);"HflGHET-COHTROL KNOB ENfiBLED. USE SOFTKEYS TO ESCfiPE, TO CHBH6E COflRSE-RflHGE,"
26192 PRINT TflBXV<l,10>;"OR TO CHflHGE RESPONSE OF KNOB."
26195 OFF KEY
26198 ON KEY 9 LfiBEL " ESCfiPE" GOTO Escape
26201 ON KEY 0 LR8EL " COURSE UP" BOSUO Upcoarsc
26201 ON KEY 1 LfiBEL " COfiRSE DOUN" GOSDB Oowncoarse
26207 ON KEY 3 LfiBEL " SPEED UP" GOSUB Speedup
26210 ON KEY * LfiBEL " SLQU DOUN" GQSUB Slowdown
26213 fl=KHOB«
26216 GOTO Knob
26219 !
26222 UpcoarsesCoarse-lCoarse
2622C IF Coarse<ll THEN teg=0
26228 IF Coarsc>10 THEN Coarse=10
26231 OUTPUT 8 USING "1fi,1Z";"$OFK",Coarsebin(Coarse)
26231 OOGUB Display
26237 BEEP 1000, .05
26210 RETURN
26213 Downcoarse:Cuar5c=Coarse-l
26216 IF Coarse>0 THEN Hag=9999
26219 IF Coarse<0 THEN Coarse=0
26252 OUTPUT 8 USING "1fi,1Z";'WK a ,Coarsebin(Coarse)
26255 GOSUB Display
26258 BEEP 150,.05
26261 RETURN
26261 Speedup:Speed-2«Speed
2626? GOSUB Display
26270 BEEP 1500,.05
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25919 Huclide$(I)=Hu$(J>
25922 Jnin=J
25925 [HO IF
25928 NEKI J
25931 IF Knin UNO NOT Jnin IHEH Isonew(Knin)=0
25931 IF HinisoOlOOO IHEH
25937 Hagneta,l)=fliniso
25910 Hiso=l+Hiso
25913 END IF
25916 NEXT I
25919 !
25952 FOR 1=1 10 Niso ! define Magnet values froft quadratic curve
25955 Magnet<I,2)=Hcoef(3,l>*flagnet(I,l} A M1coef(2,l>*Hagneta,LHHcoef(l,l)
25958 NEXT I
25961 FOR 1=1 TO 3
25961 HcoefO(I)=Hcoef(I,l)
2596? NEXT I
25970 GRAPHICS OFF
25973 OUTPUT KBO;Ciear$;
25976 tlfiT NagnetO= Magnet
25979 OH
25982 SUBENB ! --      -   . --   -   --   -   - -  - - -- -

25985 !
25988 !
25991 Uhichspike:SU8 UhichspikedNTEGER Spike,Get_spike,Subflag) I get spike data fron disk
25991 OPTION BfiSE 1
2599? COH /Spikedrun/ Spike$,Spikedrun_ratio$(*),Spike_ratio(*),Hatural_ratio(*),IHTEGER Idif(*),SpikedrurLi5o(*),Spkdrun_rt.i
26000 OFF KEV
26003 OFF KNOB
26006 Subflag-0
26009 IF NOT Get_spike THEN CULL Oispikes
26012 FOR Oriue=l 10 0 STEP -1
2G015 ON ERROR GOTO 26021
26018 RSSIGN iPathl TO "SPIKE:INTERNflL,1,'aUflL$(On«e)
26021 GOTO 26030
26021 NEXT Driue
26027 GOTO 2608?
26030 IF NOT Gst_spike THEN
26033 Spike=0
26036 INPUT " UHICH SPIKEI DO YOU URN! TO LOOK fiT? (press CONTINUE to escape;",Spike
26039 IF Spike=0 THEN SOBEHIT
26012 END IF
26015 ON ERROR GOTO 26087
26018 ENTER 8Pathl,Spike;Spikc$,Spkdrun_ref,Spikedrun_iso(*),Spikedrun_ratio$(*),Idif(*),Spike_ratio(*),Hatural_ratio(*)
26051 OFF ERROR
26051 OUTPUT KBO;CHR$<255>aCHR$<75>;
2605? PRINT USING "1/,K,00,2R,8X,K,K,2R,8YSPIKE« ",Spike," 1! ,"NfiMEs ",Spike$," "

	PRINT USING "10X,K,Ufl,3/,K,8X,K,8X,K,10/VREFERENCE ^SOTOPL: ",Spkdrun_ref," ",'RflTIO ISOTOPES', B 5PIKE-RflTIO',"NRT

26063 FOR 1=1 TO 3
26066 IF (Spikedrun_iso(I)00) THEN PRINT TflBXY(3,9tI);Spikedrun_ratio$<I);TflB(23);Spike_ratio(I);
26069 IF I<3 THEN PRINT TflBXY(13,9+I);Hatural_ratio(I)
26072 NEHT I
26075 PRINT
26078 IF Get_spike THEN SUBEXIT
26081 GOTO 26033
26081 !
2608? Subflag=l

26093 IF NOT Get_spike THEN
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26276 SlowdownsSpeed=Speed/2
26279 COSUB Display
26282 BEEP 200,.05
26285 RETURN
26286!
26291 Display:DISP "C08RSEHHiGE^Coarse;TflB<28>;"nRGNET =";Hag;TRB(55>;"SPEED =";INT(Speed)
26291 RETURN
26297!
26300 Knob:OH KH08 .05 GOIO Scan
26303 GOTO 26303
26306 Scan=S=KNQBX
26309 Hag=Hag+S*Speed/200
26312 IF f1ag<0 THEN Mag=0
26315 IF flag/9999 THEN hag=9999
26318 OUTPUT 8 USING "1fl,1Z";"$OFJ",f1ag
26321 GOSUB Display
26321 IF Mag=0 THEN BEEP 100, .05
26327 IF f1ag=9999 THEN BEEP 2500, .05
26330 GOTO 26303
26333!
26336 Escape:QUTPUT 8 USING "2(1fi,1Z) u ","$OFK",Coarsebin(CoarseO),"$OFJ",nagO
26339 OUTPUT KBD;Clear$
2C312SUBEHD!  -    " -  -            

26315!
26318!
26351 Bisp_elyals:SUB Disp.elual5(Runclas3t,HuclidE$(*>,Hor«al<*),Interfere(*),IHTECER Coarse,Ref,HuO,f1agnet(*),Hisc,Inu)
26351 OPTION BflSE 1
26357 COM /Keyboard/ Cn$,Ci$,Cb$,Cu$,Q$,Clear$
26360 OUTPOT KBD;Clear*;
26363 FOR J=0 TO 21 STEP 8 ! display defined isotopes a nagnet-values
26366 FOR I=J+1 TO 8O
2(1369 IF DHiso THEN 26381
26372 PRINT TRIH$(Huclide$(I))a"* uaUflL$(Hagnet(I,l»;" ";
26375 NEXT I
26378 PRINT
26381 NE)iT J
26381 IF (Niso/SOINHNiso/S)) THEN PRINT
26387 CRLL Hagprt(Coarse,Hagnet(*),Hiso)
26390 PRINT OSING "K,5X,K,K,8X,K,K";"ELEhEHT-SCRIES: 'lFNH$(TRIf1$(Runclass$)),"REF. PEfiK: ",Ref,"OEFINEB FOR Hy=",HuO
26393 PRINT "NORMALIZING RBTIO: ";
26396 IF Homal(l)=0 THEN PRIHT "NOHE"
26399 IF HornaKl) THEN PRIHT l)flL*(Ref>&V"yflL$(Homal(i)>a"=",Homal(Z)
26102 PRINT USING "K,1H,K,9K,K";Cu$a"!10NITOR ISOT.","INTERFERING ISOT.","RflTIO ICnl
26105 FOR 1=1 TO 1
2&108 IF 1=1 fiND Interfered,1)=Q THEN PRINT TR8(1);"NONE";TfiB(2l);"NONE 8 ;TfiB(15);"---"
26111 IflBSE 1X,3D,15«,30,15K,I;,V",K,"=",IC
26111 IF Interfered,!) THEN PRINT USING 261ll;Interfered,l),Interfere(1,2),Interfered,2),Interfered,!),Interfered,3)
26117 NEXT I
26120 PRINT
26123 SUBEHD! -.-       >-       -.-  .-.. 

26126!
26129!
26132 Superduperclunk:SU8 Superduperclunk ! panic sound
26135 ON KEY 9 LflBEL " ESCflPE" GOTO 26156
26138 FOR 1=1 TO 5
26111 Superclunk
26111 FOR M TO 5
26117 Clunk
26150 NEXT J
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26153 NEXT I
26156 SU8EHO !    -    .>««  .- "  -    

26159 !
26%2 !
26165 Tconvert:DEF FHClock_12*<Tine*) l convert fron 21-hour to 12 hour clock
26168 H=URL(Tine$> ! hour
26171 Cl=POS<Tine*,V>
26171 C2*POS(Tiiie$[l+C13,V)*Cl
2617? TineHine$[l,C2-13
26100 SELECT H
26183 CRSE )12
26186 RETURN URL$(H2)&Iifie$tCll" P.M."
261B3 C8SE12
26192 RETURN Tine$&" P.H."
26195 CRSE )Q
26198 RE1URH Tinett" fl.H."
26501 CRSE 0
26501 RETURN ^"UTinelEClF fl.tl."
2&507 CflSEELSE
26510 RETURN '???????"
25513 END 5EIKT
26516 FHEUD !      --  .  -     «-  -  

26519 !
26522 !
26525 IsopiagsOEF FNIsonag(Hcoef(*),Isotope) ! return fine-nagnet oalue for any isotope!
26526 RETURN Mcoef(l)+l5otope*(Hcoef(2>iIootope»Hcoef(3»
26531 FSDID !  -    - - ~  - «  .,   -     -  

26531 !
26537 !
26510 Hewel:SUB Heuel<Type,Interfere<»>,Nornal(*),Nuclide$(*),EleHent$<*),Runclass$,Earlv_exit,IHTECER Coarscbin(*),Niso,Ref,Rf,Inv,
HuO)
26513 OPTION BRSE 1
26516 COH /General/ Z$,IHTEGER Prtr<«),Subflag,fluto,Full_auto,Foc<*),IJ
26519 COH /Specs/ Hx<0:l),Ions,Ze(0:l),Hoise(0:l)
26552 COH /Magnet/ Hcaef(*),INTECER L,flside,Peak.inter,Coar5enag<0:l),Hagnet(0:21,2),Coarse
26555 COH /Daly/ INTEGER Hu,Daly,Hn$(0:3,2)E8],Daly_ok(0:21),Ff$(0:l,2)C1]
26558 COn /Keyboard/ Cn$,Ci$,Cb$,Cu$,Q$,Clear$
25561 COM /Filanents/ FilaHent(*),Fil$(*),INTESER Nfils.Filnun
26561 DIMRunclas5_$[lO],NuclideJ(0:21>E6],Mcoef.(3),Norflal_(2),Iriterfere_(1,3)
26567 INTE6ERNiso],Hagnet_(0:21,2>,Coar5waL(0:l),Peak_inter_,ftside_,Rf_,Inu_,H«0_
26570 OFF KEY
26573 OFF KBO
26576 OUTPUT KBD;Cleai'$;
26579 Early_exit=0
26582 TypeO=Type
26585 PRINT "PRESS "aFHH$("kO"l" TO CHflNGE ttRGNET-UflLUES ONLY,";CHR$UO>
26588 PRINT "PRESS "aFNH$("kl")r TO CHRNSE RUNNING-DRTR ONLY (nomalization, interferences...>,";CHR*(10)
26591 PRINT "PRESS lFNH$( H k2">a" TO CHfiNGE BOTH."
26591 PRINT USING "3/,K";"PRESS "ftFHH*("k9")a" TO RETURN TO BMC"
26597 Magonly-0
26600 Oatonly=0
26603 OH KEY 0 LRBEL " nRSNET ONLY" GOTO 26618
26606 ON KEY 1 LfiBEL "RUN-DRTfl ONLY" GOTO 26621
26609 ON KEY 2 LRBEL " OOTH" GOTO 26627
25612 ON KEY 9 LRBEL " ESCRPE" GOTO Early_exit
26615 GOTO 26615
26618 Magonly=l
26621 GOTO 26627
26621 OatoniH
26627 OUTPUT KBD;Clear«;
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26630 OFF KEY
26633 OH KEY 9 IfiBEl " CSCfiPE" GOIO Early.exit
26636 IF HOI Oat only THEN
26638 CRLL Locate(Qk,Huclide$(*),Niso,Coarsebin(*))! peak-locating subprogram
26612 IF NOI Ok IHEN Newel
26615 CfiLL Hv(HnS<*),Hu,0,Hu,I_t>
26618 FOR 1=1 10 20
26651 IF UPC$<nenent$(I)Cl,2]>="RE" THEN 26720
2G651 NEXT I
26657 Hagnet<0,l>=0
26660 NuclidaKGX"
26663 GOIO 26756
26666 !
26669 8SSIGN IPathl TO "TYPEsINTERNflL" ! get Re-elenent data fron disk in right-drive
25672 ENTER IPathU;RunclassJ,Niso_,HcoefJO,togne^
rfere_(*),H«0_
26675" IF flBS(Hu-HuO_><6 THEN
26678 FOR 1=1 TO Hiso_
26681 IF Magnet_<I,l)=187 THEN
26681 Magnet(0,2)=t1agnet_(I,2)
26687 MagnetdUMB?
26690 Coarseiiag(0)=Cuar5c/iag_(l)
26633 Huclide$(0)="Re"
26696 GOTO 26756
26699 END IF
26702 NEXT I
26705 Hagnet(0,l> s O
26708 Hagnet<0,Z)=0
26711 Huclide$<0)=""
26711 END IF
26717 END IF
26720 OFF KEY
26723 INPUT "ENTER REFERENCE ISOTOPE FOR fiUTOMBTIC RONS ? (0 to escape)",Ref
26726 IF Ref=0 THEN Carly.exit
26729 FOR RH TO Niso
26732 IF Hagnet<Rf,l)=Ref THEM 26750
26735 NEXT Rf
26738 PRINT USING "K,K,/";Ref," ISN'T OEFINEO IN YOUR LIST OF ISOTOPES- PLEfiSE TRY f!Gfi!N."
26711 Clunk
26711 GOTO 26720
2&717 !
26750 L=Rf
26753 !
26756 IF NOT Magonly THEN
26759 HflT Nomal= (0)
26762 Dispel <Elenent$<*»
26765 LOOP
26768 PRINT USING "K,/,K";"ENTER THE NUH8ER (1-20) fiND NRME (currently-defined elenents shown above)","FOR THE NEU ELEtlENT-IYPE

(enter 0,0 to escape)"
26771 INPUT Type,Rur,classtCl,10]
26771 CHIT IF Type>=0 flND Type(=20
26777 PRINT USING V,10X,K,/";FNH$C **x* ELEMENT-TYPE NUI1BER MUS[ BE (=20 *»* ")
26780 Clunk
26783 END LOOP
26786 IF Type=0 THEN Early_e.xit
26789 TypeO=Type
26732 OUTPUT KBD;Clear$;
26795 OISP "CRLCULRTE RfiTIOS flS ";UBL*<Rcf)8,VTISOTOPE (+1) OR ISOTOPE/";ltfiLf(Ref); li (-1)";
26798 INPUT In«
26801 If In«=0 THEH Early_exit
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26801 IF (InuOl) RNO dnu<>-l) IHEH 267%
26807 HRT Nomal= (0)
26010 PRINT TflBXYd.lOVUHRT ISOIOPE, IF RHY, DO YOU URN! 10 USE IOGETHER UITH "8,URL$(Ref)3," FOR";TRBXY<l,ll);"FRRCTIONflTION HOR 
HfiLIZRTION?";
25813 PRINT TRBXYd,13);"(CXR!1PLE: 88 FOR Sr";TflBXY(l,15);"(pre5S lFNUn$<"CONTINUE")a B if fractionation-nornaliation isn't poss 
ible)"
26816 INPUT NornaKl)
26810 OUTPUT KBB;CIear$;
26822 IF Hornal(l) THEN
26825 FOR 1=1 TO Niso
26828 IF Noraal(l>=]fegnfctd,i> THEN 26816
26831 NEXT I
26031 Clunk
26837 DISP "*** ";Nornal(D;" ISN'T IN YOUR LIST OF ISOTOPES ***"
26810 UfllT 3
26813 GOTO 2G810
268% OISP "ENTER THE STRNDRRO UfilUE FOR THE NflTURflL ";UflL$(Ref)a"/"aUfiL$(Norral(l))3," RRTIO";
26813 INPUT Nomal<2)
26852 END IF
26855 Elefient$(Type)=Runcla55$
26858 KRT Interfere- (0)
26861 PRINT USING "18/,K,/,r;"ENTER THE NUHBER (UP TO 1) OF ISOBfiRIC INTERFERENCES","FOR THE DRTHfiKING ISOTOPES:"
26861 INPUT Isobarjnterf
26867 IF Isobar_interf=0 THEN 26315
26870 IF Isobar Jnterf>1 THEN 26861
26873 PRINT USING "18/,2(K,/)";"(The MONITOR isotope is the isotope whose peak-size is used to calculate the","peak-size of the I 
NTERFERING isotope."
26876 PRINT USING "2(K,/)";"The INTERFERING isotope is an isotope whose nass coincides with the nass of the","isotope that you're 
really interested in."

26879 PRINT USING "K,/,K";"For example, in Strontiun runs, Rb-85 is a MONITOR isotope for the INTERFERING","isotope Rb-87, which 
interferes with Sr-87."
26882 FOR 1=1 TO Isobar.interf
26885 DISP "HONITOR ISOTOPE mUflL$(I)H", INTERFERING ISOTOPE »"UJflL$<I)a" ?";
26888 INPUT Interfered,!),Interfered,2)
26891 fl=fl
26891 8=0
26897 FOR J=l TO Niso
26900 IF Interfered,l)=Hagnct(J,l) TIN fl=l
26903 IF Interfered,2)=f1agnet(J,l) TO 8=1
26906 NEXT J
26909 IF R=0 OR 8=0 THEN
26912 DISP "**** BOTH ISOTOPES HOST EXIST IN THE LIST OF ISOTOPES FOR THIS ELFJ1ENT ***"
26915 Clunk
26918 URIT 3
26321 GOTO 26885
26921 END IF
2692? OISP "ENTER THE EXPECTED UfiLUE FOR THE "&UflL$<Ir,terfere(I,2»iL"/"!l,UnL$(Ir,terfere(I,l))a" RRTIO";
26930 INPUT Interfered,])
26333 NEXT I
26936 ELSE
26333 Type=!ypeO
26912 END IF
26915 IF NOT Oatonly THEN HuO=Hu
26918 !
26951 RSSI8N IPathl TO "TYPE:JNTERNfiL"
26951 OUTPUT 8PathlJype;Runcla55$,Niso,Hcoef<*),f1^^ 
HuO
2695? RSSIGN IPathl TO *
26960 SUBEXIT
26963 !



26966 Early_exit:QUTPUI KBO;Clear$;
26969 Early_exiH.
26972 PRINT USING "7/,K,/,KYIN THE FOLLOUING DISPLfiY, YOU HUST REQUEST fi
26975 PRINT USING "3/,18X,K";"Press CONTINUE when ready."
26978 PfiUSE

ELEMENT TO RETURN TO THE

26937 
26990 
26993 
26996 
26999 
27002 
27005 
27008 
27011 
27011 
27017 
27020 
27023 
27026 
27029 
27032 
27035 
27038 
27011 
27011 
27017 
27050 
27053 
27056 
27059 
27062 
27065 
27068 
27071 
27071 
2707?

Dispel:SUB DispeKElenentK*)) i display all elenenHypes defined on disk 
OUTPUT KBD;CHR$(255)aCHR$(7C); 
GRflPHICS OFF
PRINT TaBKY(?,l>;"NUHBER";TRB(20);"TYPE" 
OH ERROR GOTO 2703Z 
FOR 1=1 TO 30 

IF ElenentKIK)"" THEN
CountXh Count
Side=(Count>15>
IF CounHG THEN PRINT TRBHV(17,l);"NUriBR";TRB(5S);"TYPE"
Xpos=9+39*Side
Ypos=Count<2 15*Side
PRINT TflB«Y<Xpos,Ypos);I;TflB(1t|{po5>;"-- ";Elenent$(D 

END IF 
NEHT I 
OFF ERROR 
PRINT TflBXYd.lB);

H:OEF FNH$(Input$) ! put a string in inverse-video 
RETURN CHR$(129)a" "ainput$&" "aCHR$(12S)

27083

UruBEF FNUn$(Input$,OPTIONflL P) ! underline a string 
IF NPfiR=2 THEN

Printer*? 
ELSE

Printer=Q 
END IF
IF Printer THEN RETURN CHB$(27)l"adO'Mnput$aCHR$(27)a il MI" 
IF NOT Printer THEN RETURN CHR$(132)ainput$aCHR$(128)

urn? muni \ ---- ---       

27092 !
27095 !
27098 B1:OU FHBl$(Input$) ! put
27101 RETURN CHR$(13Da" "SJnput!
27101 FNENO ! --- --     -- 

27107 i
27110 !
27113 Barnun:OEF FNBarnun(Barpos)
27116 IF Barpos=l THEN RETURN 1
27119 Barnun=2?-S*Barpos
27122 WHILE Barnu«<l
27125 Barnufl=Barnun+ 16
27128 EHOUHILE
27131 RETURN Barnun 
?71 7d runin i -.*.,. *..«.»...-uloi intnl) ! 
27137 !
27110 !
27113 BarpossDEF FNBarposCBornuri)

a string in inverse, blinking uideo
Kt" "OR$(128)

! return the barrel!; for a barrel -position
! (the barrel! is the number stanped on the
! barrel; the barrel-position is the sequen-
! tial position of a filanent-block location
i in the barrel.

! return barrel "position for a barreltt
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27116 BarpG5=Barnuti*3~2
27119 UHILE Barpos>16
27152 8arpos=BarpG5-16
27155 ENBUHILE
27158 RETURN Barpos

27161 !
27167 !
27170 FcahOEF FNF (final og_curr) ! Change analog current in atips to the
27173 ! corresponding digital value necessary to to obtain that current
2717G ! 10/22/81 test indicates: True current=0.88*(neter current)
27179 ! (neter current)=1.12(digital output)'. .21
27182 ! so (irue CurrentXDigital Ouput)* .18
27185 RETURN HflX<IHT<flnalog_curr»1000-180),0)
27188 FHEND ! .     - «-   --     -     

27191 !
27191 !
27197 OrrOEF FNBr(Nunber,Sig_figs>
27200 IF Nunber THEN
27203 H=10A <Sig.fiqs-IHT<LCI(RBS(Nwiber)»-l)
2720G ELSE
27209 fH
27212 EHO IF
27215 RETURN INT(Nunber»m/H
27218 FHEHO !     --        ~ ..  - .  .  ..   

27221 !
27221 !
27227 Uiggle:SUB Uiggle.barreKIHTEGER Barrel_position,Fil,I_t,REflL Flag(«),i1n$(»))
27230 ! wiggle the barrel a bit to try & regain contacts
27233 DM 8;Hn$(2,IJ) ! enable barrel-notor
27236 CflLL Brl(Barrel_p05ition'G, 1,.6,0) ! rotate barrel up G units, wait .G sec
27239 CflUBrl(Barrel_position-8,-l,.8,0) ! " " down 11 units, wait .8 sec
27212 CBLL Brl(Barrel_position,Flag(Fil),.8) ! " " up 8 units to original
27215 ! position, wait .8 sec, check contacts
 ?T)dO riinrun I - _ __ - --. - - _ ......,._. . .. ...L\L"v oubLnU !    '     "      

27251 ! 
27251 !
272S7 Hag_iso:BEF FNMag_iso(l1coef(*),IHTEGER tiagnet) 
27260 ! return isotope as function of fine-nagnet setting 
27263 IF ttcoef(3) IHEH
27266 RETURN <-Hcoef<2)iSQR(l1coef<2)*2-1*Mcoef(3)*(l1coef(l)-nagnet)»/(2*ncoef(3)) 
27269 ELSE
27272 RETURN <Magnet-flcoefU»rtcoef(2) 
27275 EHO IF 
27278 FNENO 
27281 ! 
27201 !
2728? Nane:SUB Nane(Sanple_narte$(*),IHTECER Estbar<0>
27290 ! If the barrel- contacts were tested, enter the run-naties for all of the samples in the barrel 
27293 COR /Keyboard/ Cn$,Ci*,Cb$,Cu$,Q$,Clear$ 
27296 OlftC(lG) 
27299 OOTPUT KBO;Clear$; 
27302 OFF KHOB
27305 PRIHT OSIHG "8/,K,2y,K";"This procedure will erase any previously -defined nafies."," Press kO to enter new nafies, k.9 to 
return to BMC." 

27308 OFFKEV 
27311 OFF KBB 
27311 IMN8BX
27317 ON KEV 0 LflBEl " STBRT" GOTO 27329 
27320 OH KEV 9 LR8EL " ESCflPE" GQIO 27383
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27320 flflT Saiple_rioiie$= ("")
27332 OUTPUT KBO;Clear$;
27335 CONTROL KBB;1 I caps lock OH
27338 FOR 1=1 TO 16
27311 IF Cstbard,!) THEN
27311 CountsCount
27317 CdXount
27350 GOSUB [nter_nar,e
27353 CHD IF
27356 NEXT I
27359 Edit:1=0
27362 PRINT TflBXY(l,17>;RPT*<" H ,1CO)
27365 PRINT TfiBXY(l,17);"EBIT SfflPLEI ? (press "SWC'CONTIHlDr when done)
27368 INPUT I
27371 IF DO BNB K17 THEN
27371 GOSUB Enter.nane
2737? GOTO Edit
27380 EHO IF
27383 SUBEDIT
27386 Enter_nane:PRINT TRBXY(l,17);'PLEfiSE ENTER THE NfiRE TO BE BSSIGHEO TO THE RUN FOR BfiRRElt ICiia" ";!;" uaCn$&":"
27389 PRINT TBBXY(l,18);*(press "aFNH$("CONTINUE")r to escape)"
27392 LIHPUT Sanple_nane$<I)El,CO]
27395 Sanple.nanc$(I)=TRII1$<Sanple_naHe*(I»
27398 IF Saf»ple_nane$(I>-n " THEN Edit
27101 PRINT TflBXY<l,C<I»;RPT*(" ",80)
27101 IF Count=l THEN PRINT TfiBHY(l,C(D);"BfiRRELI"
2710? PRINT TflBXY<9,C(I»;URL$(I)ll":";TflC(12);Sanple.nane$(I)
27110 RETURN
27113 SUBEND ! - "         -  -  . ..   -.-  

27116 !
27119 !
27122 Show_naHes:SUB Shou_nanes(Sa»ple_nant$(*))
27125 OUTPUT KBD;CHR$(255)aCHR$(75);
27128 FOR 1=1 TO 16
27131 IF SartplejianeSaxr THEN
27131 Count=liCount
27137 IF Count=l THEN PRINT "BITRRELS";
27110 PRINT TfiB(9);I;TBB(15);Safiplc_r16fie$(I)
27113 [NO IF
271% NEXT I
27119 IF Count=0 THEN PRINT USING "!)/,l1X,K";"*** NO SffllPLE-HflflES HftDE BEEN DEFINED ***"
27152 SUBENO
27155 !
27158 !
271S1 flutohelp:SUB flutohelp<Paran,Standard> ! July 17, 1981, 12:56 pa
27161 OPTION BflSE 1
27167 DIM S$<10)C160]
27170 SELECT Paran
27173 !
27176 CB5E -1
27179 RESTORE 27182
27182 BRTfi "$$$$$These are the isotopes that you wish to take isotope-ratio data for, excluding any isotopes used only for"
27185 BRTf! "isobaric'interference Monitoring.$The first isotope in the list «ust be the reference isotope.$$If the elenent that

27188 ORTR "you choose for this run has a ratio defined for fradionation-norfslization, then your list of isotopes oust inciud
e the"
27191 OfiTR "two isotopes used for the noraalizalion.SSYou nay request up to 8 isotopes."
27191 N=1
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at a"
27659 BfiTfi "rate of RflTE-1 nfl/second, followed by a wait of UfiII-1 ninutes.l"
27662 Ofilfi "Exceptions: (1) the first 0.7 aiips ray assigned a RflTE of 30 nfl/second, (2) if the filanent uas already preheated t 
o"

27665 DRTR "a given current, the assigned RflTE will be doubled until that current is reached.!" 
27668 DflTfl "Ihe sanple-filanents are then taken to a current of CURRENT-2 at a rate of RftTE-2 nfl/second," 
27671 ORTfl "followed again by a wait of UflIT-2 ninutes.l"
27671 QfiTR "Ihe bean is then centered and focused several tines, followed by a wait of OflTfBJRIT Minutes just before the start 
of data-taking." 
27677 H=7 
27680 i 
27683 CflSE 13 
27686 RESTORE 27689
27689 Ofilfi "$$$$$$$$$if fiHfiLVSI reaches the fiBORI CURRENT on the sanple-filancnt(s) [center if a single, sides if a triple] whi 
le trying to"
27692 OflTfi "achieve either the HIN.-BERH or the DEFRULT BEfltl, the run is aborted and automatic-running sequence goes on to th 
e next run." 
27695 N=2 
27598 !
27701 CfiSE 11,15,16,17! bean-size specs 
27701 RESTORE 27707
27707 DfiTfl "The bean-size of the HIP tnost-intense peak] is kept at less than the HRK.-BEfih under all circumstances." 
27710 OfiTfl "fis long as the sanple-filament current (center-filanent if a single-filanent run, side-filanents if a triple-filanent
run)"
27713 OfiTR "is less than the OEFfiULT CURRENT, the bean-size of the HIP will be Maintained at no less than the hlH. BEfilf 
27716 ORTil "beansize (in volts).$But if the sanple-filanent current exceeds the DEFRULT CURRENT, then the HIP bean will be" 
27719 DfiTfl "Maintained at no less than the OEFfiULT BEfiH bea/isize.S"
27722 flfiTfl "The intent of the OEFfiULT paraneters is to allow you to specify both a desired bean-size (hlH.-BEflh to MRX.-BEflM)," 
27725 OfiTR "and a 'not the best quality but I'll take it anyway' beaisize (OEFfiULT-BERK to hRK~8Efih)." 
27728 DRTfi "llricky note: To force RNRLYST to try and get the HIH. BLOCKS at a beansize of greater than the NIH. BEflH instea 
d of just the"
27731 ORTR"OEFfiULT BEfiH, enter the OEFfiULT BERh as its negative value." 
27731 N=9 
27737 !
27710 CRSE 18 ! fil-incr/block 
27713 RESTORE 27716 
27716 OfiTfl "$$$$$$$$fifter each block, the saiple-filanent current (center-fil if a single-fil run, side-fils if a triple-fil run)
will be"
27719 OfiTfl "increased by FIL IHCR./BLOCK anperes." 
27752 H=2 
27755 !
27758 CBSE 19,20,21 ! nirrnax blocks, signa 
27761 RESTORE 27761
27761 OfiTB "RHRLYST will take between NIN. BLOCKS and MflX. 8BLDCKS of data.SfiNRLVST will quit (go on to the next run)" 
27767 ORTfi "as soon as it has taken HIN. 88LOCKS of data that have l-signattean (X) precisions for each ratio of at least as goo 
d"

27770 DRIR "as the HRH. SIGHffl1EftH«> paraneter.$'
27773 DfiTfl "If the MfiX. SIGHflflEfiH(X) parameter is positive, then any ratio whose precision is within theoretical Units also 
counts"
27776 OfiTR "as a 'good' ratio. If MflX. SIChflHEflH(X) is a negative value, then such ratios do not count towards the HIN. i 
BLOCKS." 
27779 N=5 
27782 CBSE 22 
27785 RESTORE 27785
27788 DRTfi "$$$$$$RNRLVST will take 8SEJS/BLOCK sets for each block, of data-taking Jfi SET is a step-scan across the isotopes 
during data-taking." 
27791 H 
27791 ! 
2779? CRSE2.2 
27800 RESTORE 27803
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2719? !
27500 CflSE '3
27503 IF Standard IHEH SUBEDIT
27506 RESTORE 27509
27509 ORTR "The BRRREL ft is the location in the barrel (1-16) of the saiple to be run."
27512 H=l
27515 !
27518 CflSE 2
27521 RESTORE 27521
27521 DRTR "$!he CLEHEHI is the elenent for running, such as Pb, Sr, U, HdO...$It Must be defined on the Ofllfl disk and include
the isotopes that"
27527 ORTfi "you wish to take isotope-ratio data for.$To find out which elements are defined, press the CHRHGE ELEMENT key during
the BMC."
27530 ORTR "$To use a set of STD-RUN variables, enter the nunber of the STD-RUN enclosed in asterisks"
27533 DflTfl "(for example, *12*). If you don't renenber which GTD-RUH you want, enter *?* for a suwiary of the"
27536 OfiTfi "defined STD-RUH variables.$If you just want to outgas the sanple, though, enter either OUIGRS (to outgas in the"
27539 DRTR "running position) or P-OUIGRS (to outgas in preheat position)."
27512 H=C
27515 !
27518 CflSE 0
27551 IF Standard THEN
27551 RESTORE 27557
27557 OFlTR "$$$$$$$$$The STD-RUN NRHt is just the nane (up to 10 characters) that you wish to assign to this standard-run."
27560 ELSE
27563 RESTORE 27566
27566 DliTR "$$$$$$$$$The RON NflffE is just the nane (up to 50 characters long) that will be assigned to this run."
27569 END IF
27572 H=l
27575 !
27578 CRSE 1! single/triple
?7roi prcTrmr wcoai-uui KujIlmL i.uo1

27581 ORTR "$$$$$$$Enter 1 if the sanple is a single-filament load, 3 if a triple (or double) filanent load."
27587 H
27590 !
27503 CfiSE 2,3,1! foc-iso, CF-only bean, initial CF
27596 RESTORE 27599
27599 ORTF1 "$$EFOR TRIPLE-FILH1ENT RONS OHLYMS'
27602 DRIB "The center filanent is taken to an initial current of INITIflL CF RMPS, then the FOCUSING ISOTOPE (if nonzero) is 
centered "
27605 ORTR "and focused .$If nonzero, the FOCUSIHG ISOTOPE bean is then adjusted to the intensity"
27600 DflTR "corresponding to the CENTER-FIL. BERN by varying the center-filanent current.*"
27611 DflTfl "If the FOCUSING ISOTOPE is 137 (Rheniun), its intensity will be Maintained at the CEHTER-FIL. GERM throughout the 
run."

27611 ORTR "$If the FOCUSING ISOTOPE is HOT Rheniun, then no attenpt to control its bean-"
27617 ORTfi "size uil] be nade once the side-filaments are turned on."
27620 N=7
27623 !
27G26 CRSE 5! Oaly
27629 RESTORE 27632
27632 ORTR "$$Rn entry of 0 indicates that the Oaly is nonfunctional, arid should not be used under any circumstances.$"
27635 ORTfi "fin entry of 1 indicates that the Daly can be used for both bean tuneup and data-taking."
27638 ORTR "Data will be taken with the Oaly in all cases uhere all of the isotopes for data-taking are less than 35 nU in size.S

27611 ORTR "Rn entry of 2 indicates that the Oaly can be used for bean tuneup, but not under any a resistances for data-takin
9-"

27611 H
27617 !
27&50 CRSE 6,7,8,9,10,11,12! current-rate-wait
27653 RESTORE 27656
27656 ORTR "The sample filadentU) [center if a single-filanent, sides if a triple-filanent] are taken to a current of CURRENT-1
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27803 ORTfl "$$$$$1f the growth-rate of the bean exceeds MflX. CROUTH (Z/HIN.) and the HIP (nost- intense peak) beai is nore tha
ii

27806 OflTR "the MIN. BEflH, the sanple-filanent current will be reduced by 2.5L$If the HIP bean is less than the MIN. eERH" 
27809 DRTfl "value, flNflLYST will tolerate up to twice the MIH. BEflH yalue.STypical values are 11 - II per ninute for" 
27812 OflTR "Sr and Nd. R ualue of 1002/f-iinute is equivalent to ignoring the beai growth." 
27815 N 
27818 ! 
27821 CRSF 21,25 
27821 RESTORE 2782?
2782? Olllfi "$$$$$$$$Just after the running saiple is rotated into position, the filanents of the preheat sanpic 'at a barrel?- 
of"

27830 ORTR "one greater than the running sanple) will be taken to currents of PREHEflT CF (R) amperes (center filanent) and" 
27833 OflTR "PREHERT SF (R) anperes (side filaient)." 
27836 H=3 
27839 ! 
27812 CRSE 26 
27815 RESTORE 27818
27818 DfiTfl "$$$$$$$$NORrJSPIKE8 is the nunber of the spike that the safiple was spiked with (possible only for elenents with an 
internal"
27851 DfiTR "ratio for fractionatiorr nornalization, such as Sr, Nd, $«...).$For a valid input, you fiust haue already defined " 
27851 DflTfi "a spike with this nunber.S'Enter a ualue of 0 if the elenent is fractionation-norfsalizable, or if you haven't defined" 
27857 DRTR "such a spike. If you enter a valid HORHSPIKE8, both the spike:sa«ple ratio and the radiogenic-isotope ratio (if an 
y), corrected for"
27860 OflTR "fractionation and spike isotopes, will be calculated for each block."
278G3 OflTR "$To look at the spikes that are defined on the OflTR disk, enter a question-nark (?) instead of a spike-nunber for t 
he NORHSPIKElt ualue." 
27866 H=b 
27869 END SELECT 
27872 REDIH S$(H) 
27875 REHDS$<*> 
27878 Helpscreen(S$(*)) 
27881 SUBENO !     ..        -    -      

27881 !
27887 !
27890 Hanu6l_help:S08 Hanual_help(Para«)
27893 OPTION BflSC 1
278% DIH S$(7)C160]
27899 SELECT Paran
27902 CBSE 1
27905 RESTORE 27908
27908 ORTfl "The SfltlPLE NflRE is the nane that will be assigned to this run."
27911 H
27911 CRSE I
27917 RESTORE 27920
27920 OflTfl "$l$$IThe ISOTOPES are the isotopes that you wish isotope-ratio data for.SThe REFERENCE-ISOTOPE is the isotope that
will"
27923 OfiTfl "appear in all of the ratios, and HOST be the first isotope that you enter, fllso, if the elenent you're running"
27926 ORTf! "has a ratio for internal fractionation"normalization, you MUST include the nornalizing isotope (e.g. 88 for Sr)."
27929 ORTfl "Vou nay request up to 8 isotopes. Don't, however, include isotopes to be used for isobaric-interference Monitoring"
27932 BflTf! "(such as Rb-85 for an Sr run)."
27935 N=5
27938 CflSE 3
27911 RESTORE 27911
27911 DfiTR "$$$$$$$$R SET is a single sequence of step-scanning ouer the data-taking isotopes during a block."
2791? OflTfl "$Vou car, specify fron 1 to 10 SETS in a block."
27950 N=2
27953 CRSE 1
27956 RESTORE 27959
27959 OOTR "$$$$$$$$$fl BLOCK is a conplete cycle of data-taking, including peak-centering, backgrounds, and isobaric-interferen
ce nonitoring."
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27962 ORTR "$You nay specify fron 1 to 80 blocks."
27965 H=2
27968 CRSE 6,7,8
27971 RESTORE 27971
27971 ORTR'Whe 8ERH UINDOU indicates- the allowable beansize for the Most Intense Peak (HIP). If the HIP beansize is found to
be"

27977 ORTR "not within the specified BEflfl UINOOU after a block of data, RNflLYST will turn the filanent current up or doun until"
27980 OBTR "the beansize does fall within the BERM UIHOOU Units. The BEflh UINOOU is defined by the fllNIMUM BEfifl and HRHIHUM BEB
ft"

27983 ORTR "ualues-. If NINIfHJH BERH=0 and hflXIMUM BEflMO, then no restrictions will be placed on the faeai size."
27986 DflTfl'WNflLYST uill not take the sanple-filanent current past the NRKiMUfl FILRHENT- CURRENT houeuer, regardless of the BERN
UINOQU ualues."
27989 N=5
27992 CRSE 9
27995 RESTORE 27998
27998 OfiTR "$$$$$If, after a block of data-taking, RNflLYST detcrnir.es that the rate of bean- growth exceeded the

28001 OfiTR "ualue, RNflLYST will turn the sanple- filanent current doun by about 2.1X.$fl value of 100 is equivalent to disregardin
g"

	ORTR "the rate of bean growth.ITypical useful ualues for Sr or Nd runs are 11 - II per Minute."
	N=3

28010 CRSE 11
28013 RESTORE 28016
28016 ORTR "$$$$$$Rfter the last block requested by the NUMBER OF BLOCKS value, RNRLYST uill turn the sample and preheat filanen 
t-currents"
28019 Ofllfi "down to the ualues specified here. The default ualues are sinply the filament-currents in effect at this tine, so"
28022 OflTR "if you don't change the values, no change in the filanent currents uill occur when the data-blocks are done."
28025 ORTfi "The 1 ualues pertain to the Sanple/Center-filanent, Sanple/Side-filanents, Preheat/Center-filanent, and"
28028 DflTfl "Preneat/Side-filanents, respectively."
28031 H=5
28031 CRSE 11
2803? RESTORE 28010
28010 DRTR "$$$If the Daly-Enable Code is 0 , the Daly uill be used for neither data-taking, nor bean tune-up under .any"
28013 DRTfi "circumstances. This code should be used ONLY if the Daly is Malfunctioning.$fl Oaly-Enable Code of 1 allous"
28016 ORTR "the Oaly to be used both for bean-tuneup of snail beans, and also for data-taking when all of the data-taking"
28019 DRTR "isotopes are less than 35 nilliuolts.lfl Oaly-Enable Code of 2 allows the Oaly to be used for bean tune-up"
28052 ORTR "of snail beans, but NOT, under any circumstances, for data-taking."
28055 N=5
28058 CRGC 15 ! dunp grafix after each block
28061 RESTORE 28061
28061 ORTR "$$$$If you answer Y(es), the peak-junp graphics that appear during data-taking will be dumped to the printer at the 
end of each block .$"

28067 ORTR "If you answer N(o), no such graphics-dunp will occur."
28070 N=2
28073 END SELICT
28076 !
28079 REOIh 5$<N>
28082 RERO S$(*>
28085 Helpscreen(S$(*))
onnon riiprun I --- _-,-., -..._-,_ -. - -.--«.-.-. ___--_.. ,.., , * .^., -.,-.,.,..,.*.. ,.,-/.uiMJii ,(nni nil ' ...---
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28091 !
2809? Pattern:SUB Pattern ! Hewlett-Packard "Pen" progran fror, data dis-k.
28100 INTEGER Polygon,Polygons,Side,Sides,Pen
28103 OFF KHOB
28106 Polygon5=20
20109 Sides-3
20112 Pen=0
28115 fiLLOCfilE INTEGER H(0:Polygons-l,l:Sides),V(0:Pdygons-l,l:Sides)
28110 RLLOCRTE INTEGER Dx(Sides),Dy(Side5)
28121 RHHOOHIZE
28121 GINIT
2812? PLOTTER 15 3,"IHTERNflL"
28130 GRfiPHICS OH
28133 UINDOU 0,511,0,389
28136 PEN Pen
28139 OH KBG RLL GOTO Escape
28112 Off KEY
28115 OFFKHOB
28118 e=KNOBK
28151 FOR Side=l TO Sides
28151 K(0,SideHNO*512
2815? Y(0,Side)=RNQ*390
281GO PLOT H(0,Side),Y(0,Side)
28163 NEXT Side
28166 IF Sides>2 THEN PLOT H(0,1),Y(0,1)
281S9 COSUB flefine_deltas
28172 FOR Polygon=l TO Polygons-1
28175 PENUP
28178 FOR Side=l TO Sides
28181 TeMp-X(Palygon-l,Side)+Bx(Side)
28181 IF Tetip>511 THEN
2818? Ox(Side)=-Qx(Side)
28190 ELSE ! (it's not off right side)
28193 IF Tertp<0 THEN Dx<Side)H3x(Side)
28196 END IF ! (off right side')
28199 X(Polygon,Side)=X(Polygon-l,Side)<BK<Side->
28202 Tenp=Y(Polygon-l,Side.)+Oy(Side)
28205 IF Tenp)389 THEN
28208 By(Side)=~Gy(Side)
28211 ELSE ! (it's not off top)
28211 IF Tenp<0 THEN Dy(Side)=-Dy(Side)
2821? END IF ! (off the top?)
28220 Y(Polygon,Side)=Y(Polygun~l,Side)>Dy(Side>
28223 PLOT X(Polygan,Side),Y(Polygon,Side)
28226 NEHT Side
28229 IF Sides>2 THEN PLOT X(Polygon,l),V(Polygon,l)
28232 NEHT Polygon
28235 N&H
28238 ON CYCLE 10 60SUB Befinejeltas
28211 LOOP
28211 IF Neu=0 THEN
28217 Previous=Polygons-l
28250 ELSE
28253 Preuious=<Preuious+l) MOO Polygons
28256 ENO IF ! (new=0?)

28262 PEN -Pen
28265 OISflBLE
28268 FOR Side=l TO Sides
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28271 PLOT X(Hew,Side>,Y(Neu,Sidt>
28271 NEKT Side
28277 If Sides>2 THEN PLOI X<New,l),Y<New,l>

28283 PEN Pen
282% FOR Side=l 10 Sides
28289 Toip=X<Previou5,Side>+Ox(Side>
28292 IF Tenp>511 IHEH
28295 Ox(Side)-OxCSide)
20298 ELSE
28301 IF Taip<0 THEH Dx<Side)=-Dx(Side>
28301 END IF
28307 X(New,Side>=X<Preuious,Side)tDx<Side>
28310 Tcnp=Y(Previou5,Side)+DjKSide>
28313 IF Tenp>389 IHEH
2831& OyCSide)=-By(Side)
28319 ELSE
28322 IF Tmp<0 THEN Dy(Side)-Dy(Side)
28325 ENTJ IF
28328 Y(Hew,Sidc)=Y(Preuious,Side>*Oy<Side>
28331 PLOI H(Heu,Side),Y(Hew,Side)
28331 HEHI Side
28337 IF Sidr5)2 THEN PLOI X<Neu,l),Y<New,l>
28310 ENflBU
28313 Neu=(New<l> MOO Polygons
28316 END LOOP
28319 Define.deltas: !
28352 FOR Side=l 10 Sides
28355 Dx(Side>=RNC*3>Z
28358 TF RND<.G IHEN Dx(Side)H)x(Side)
28361 Gy<SideHNO*3+2
28361 IF RND<.5 IHEN Oy(Side)-Gy(Side)
28367 HEXT Side
28370 RETURN
28373 !
28376 !
28379 Escape:OFF KBG
28382 GRFIPHICS OFF

28391 !
28391 Change_hv:$U8 Change_hv ! change sone or all of the elenent HU values
28397 OPTION BfiSE 1
28100 DIM Hcoef(3),Ncrnal<2),Interfered,3),Runcla5s$E10],Huclide$(0:21)C6]
28103 INTEGER Ni5-o,tlagnet(0:21,2),Coarserag<Ojl),Peak_inter,fiside,Rf,Inv,Old_hv,New>
28106 !
28109 OUTPUT KBD;CHR$(255)aCHR$(75)=
28112 OFF KEY
28115 OFF KNOB
28118 PRINT TflBHY(l,6);"This subprogram will change the High-Uoltage settings for all elements whose"
28121 PRINT USING "K,/";"present HI1 settings are within sone specified range of a specified neu value."
28121 PRINT "Please enter the NEU HigHoltage value and the RFINSE from this value that"
28127 PRINT USING "K,2/";"the old HU values mist fall within in order to be acceptable for the change."
28130 PRINT USING "K,28X,K";"Exanple: 0010,20  - the HU of all elements whose present HU lies between","7090 and 8030 volts

28133 PRINT USING "/,K";"(enter 0,0 to escape to CUD"
28136 !
28139 INPUT Neu>,Range
28112 IF Heu>=0 flND Ranged THEN SUBESIT
28115 IF New_hv)9999 OR Range)200 THEN
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28143 Clunk
28151 OISP FNH$<"*»* THE NEU HU SHOULD BE (10,000 fiNO THE RfiNGE SHOULD BE <20fl ***">
28151 Ufill 3
281S? GOTO 28139
28160 END If
28163 !
28166 OH ERROR GOIO Bad disk
28169 flSSIGH iPathl TO "TYPE:INTERNRL"

28175 OUIPUT K8B;CHR$<255>ftCHR$<75>;
28178 ON KEY 9 LfiBEL " ESCfiPE" GOTO Exit
28181 ON ERROR GOTO 28511
28181 DISP "Searching systen disk..."
2818? FOR Type-1 10 20
28190 ENTER IPathlJvpe;Runcla5s$,Niso,ttcoef<*),Hagnet<#),C^

m j i... 
,IUU_IH>

28193 OcounH'Ocount
28196 IF 01d_hu<>Ncw> fiNO BBS<Heu_hHldJuX=Range THCH
28199 OUTPUT tPathl,Tvpe;Runclass$,Niso,Mcwf(*>,r^
/v\ II... (...^ "/,ficw fiv

28502 PRINT "ELEHOT ';Runclass$;TflB<20);'HU Changed fron ";01d>;"to";Neu>
28505 ELSE
28508 PRINT "ELEflEUT ";Runclas5$;TBB<2fl);"HU = ";01d>;"- no change"
28511 END IF
28511 HCXT Type
2851? OFF ERROR
28520 !
28523 IF Ocaunt={] THEN Bad.disk
28526 !
28529 Uhoop
28532 OISP "press '»$<"CONTINUE"!" when ready to return to BMC..."
28535 PBUCE
28538 GOTO Exit
28511 !
28511 Bad.disksClunk
28517 PRINT USING "2/JOH,K'';FNH$("******* CfiK'T RERO fffSTEM DISK
28550 UfllT 1
28553 GOTO Exit

28559 Exit:flSSIGH IPathl TO 
28562 SUBEflO 
28565 !

28571 Helpscreen:SUB Helpscreen(Input_5tririg$<*),OPIIOIfflL In)
2857-1 ! prints out a Message on the CRT with linefeeds at. appropriate breaks 
28577 ' between words. Rlso inserts one linefeed for each $ syiibol, a-nd in- 

dents each line after a linefeed by Indent spaces. Tricky, huh?

28586 DIflLarge_string$[1600],Line_string$[80],Reu_line$[80]
28589 !
28592 OUTPUT KBB;CHRI(255>aCHR$<75);
28595 PRINTER IS CRT
28598 IF NPflR=2 THEN Indent-In
28601 IF NPflR=l THEN Indent-0
28601- Large_5tring$r""
2860? ! build a single large string out of the input-string array
28610 FOR 1=1 TO SIZE(Input_string$,l>
28613 Ldi'ge_5tring$=Large_string$aTRIM$(Input_striiig$(I)>a H "
28616 NEXT I
28619 t1axlen=80
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28622 !
23625 REPERT
28628 L(KEN<Large_5trifig$>
7JV71 i -MTkj/i ft M....I ... \ibtm L.-fuiiu.u,iidXieti/'

28631 Line_string$=TRIW(Large.string$Cl,L])
2863? Linefeed=POS<Line_string$,T) ! is there a linefeed-token?
28610 IF Linefeed IHEN
28613 PRINT USING "K,/";RPJ$(" H ,80-Haxlcn)&Line_string$[l,Linefeed-l]
286% IF L0<=80 THEN Done
28619 Maxlen=80
28652 Large_string$=TRin$(Large_string$[ULinefeed3)
28655 ELSE
28658 Rev_lineHEU$<Line_5tring$> ! find place for uordbreak
28661 Sr=POS(Re«_line$," ")
28661 IF LQMaxlen IHEN
2866? S=L-Sr
28670 ELSE
28673 S=LO
28676 END IF
28679 PRINT RPT$(" ",80-Maxlen>&Line_string$[l,S]
nrnt I ....... -i....---*.TDTM(t J' 1 -  -  -i

28685 Maxlen=80-Indent
28688 END IF
28691 UNTIL L=0
23631 Oone:DISP "press CONTINUE to go on, OUHP flLPHfi for a hard copy"
2869? PROSE
28700 SUBENG
28703 !
28706 !
28709 Fract_help:SUB fract_help(Paran>
28712 ' tvelspereen for first Manual- data request for
28715 > a frattionation-fmnializable elenent.
28718 OPTION BBSE 1
28721 Old S$(?)E16Q]
28721 !
28727 SELECT Paran
28730 CflSE 1 ! sanple nane
28733 RESTORE 28736
28736 ORTfi "$$$The SfflPLr HfiME is just the nane (up to 50 characters) that will be assigned to this run."
28739 H=l
28712 CBSE 3 ! Spike Hunber
2871G RESTORE 28718
28718 OfiTfi "$$$The SPIKE MM will apply only if you have spiked your sanple with a spike that has been defined on the OfiTR d 
isk.l"
28751 ORTfl "If you have done so, then enter the nuriber of that spike (the nufifaer that you assigned to it when you defined it on t 
k disk)."

751 OBT9 "Your isotope-ratio data will then be calculated corrected for both fractionation and spike isotopes- (if there is

28757 OfiTfi "for this element), and the Spike;Sample ratio will also be calculated.$"
107ffl RQTn "Ti J.L, : .. ; .. -.1 -..-(, .. _: I. - J .-..,.1, J.t -. »L .-.._i -.J.... n  - it.- _j|._ _,..,L..... »u
iOibu UhiTi i) uua 10 nut. auufi d opiMru 'ociripit, uiuuyii, JUOL CHICI u ao xuc opii\fi fltifiuci .»

28763 OfiTfi "To see which spikes are defined on the DfiTfi disk, enter a Question-Mark instead of a spike-nu«ber.$"
28766 ORTfi "To define a new spike, exit to the BttC and then press SHIFT k5."
23769 H=7
28772 CRSE 6 ! nornalizs ratios to 1st block?
28775 RESTORE 28778
28778 QflTFi "$$$If the isotope ratios of this sanple will not have the natural ratios for the nornaliiing isotopes (for exanple,

; £ ii,- ._. -1 .11
11 lire aaripic

28781 ORT9 "is a spike, or if it's a sanple spiked with afi undefined spike), then you should answer Y(es)."
28781 OfiTfi "The data will then use the ratio for the norfialiZiny isotopes of the first block for fractioriatiufrnorfimination of Q
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28787 Ofilfl "Blocks. You will then be able to do weighted averages on all the blocks fron within flHfiLVST, without being bothered 
by the"
28750 DBTfi "drift of fractionation.lOf course, the normalizing ratio will be wrong, but you can correct just the average rather 
than each"

20703 OflTfl "block for this bias.tFor unspiked sanples or for samples spiked with a spike that you haue defined on the DRIB disk ( 
SHIFI-k5 during the" 
2879G OflTfl "BUD, though, you should answer H(o)."

288S2 END SELECT 
28805 RCDIH S$<N) 
28808 RERO S$<*> 
28811 Helpscreen<S$<*» 
28811 SUBEHD

28823 Hay5can_h£rlp:SUB Mags-canjelp
28826 OPTION BflSE 1
28829 Din 5$<6>[16Q]
28832 Ofilfi"$lhe fiagnet-scan starts at the Mass-position of the Start Scan isotope, and goes up-nass at the Scan Speed to the C
. j r. . -» 
HU DLcm

28835 BflTfl "isotope. The scan is shown by real-tine graphics, where the naAifiun heart that will fit on the graph is given by the tl
ax. Bean on"
28838 MfTSraph value .$The Y-axis of the graph can be either LINear or LOCarithrilc.l"
28811 OfiTfl "If yw want to scan over a region that does not lie within the coarse-ftagnrt range for the elerient currently in use,"
288H DflTR"enter a different coarse-Magnet range (0-10) fur the Coarse-Magnet Range. The TORH screen will then ask you to enter
the"

28817 DflTfl "star ting and ending positions of the scan in nagnet units (0-9999) rather than Mass units."
28850 REflD S$<*>
28853 Helpscreen(S$(«»

28865 Delta:SUB Oelta(Deltal,t1ean,Las-t_He3n,Sigrte8n,Last_5igr.ean)
288S8 ! determine if difference in ratios is significant & construct Delta!
28871 Percent_changeB 100»(Hcan/Last_ncan-l>
28871 Uithin_thwr=(flBS(Percent_changeX2*S(lR(Sigrtean*2+Last5igHeanA 2))
28877 Delta$[l,8]=TRIH$<UBL*(OROIJHD(Pcrcent.change,2))>
28888 flelta$=TRII1$<Oeltat)

IF Percent_change)0 THEN Delta$»"*"&Oelta$Cl,7]
IF Uithin theor THEN Delta$="("aOelta$a")"

28892

28898 FiltestsDEF FHFiltestdNTEGER Nfils,REflL Filflag) ! ualid-contact test* 
283S1 SELKT flfils
innnyi pocr 1tojih InbL i

orsn-tn rnrr M
idJiU LIIOL /i

28913 RETURN Filflay=3
28916 CfiSE (1

28922 [HO SELECT
7QQ9CJ

28928 !
28931 !
9Qd"M nrr fyr-.-nAJ^ ' - - M - --'> ...A..,,, i -t ..... n ^r .jj id!?oi uLi i nLvcfnn/ i ia n cvcit! iciulu i 11 even, u n uuu

28937 RETURN BBS«flBS(K)/2-IKT<fiBS<^2))))(l.E-28

28913 
289%
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